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ESSAYS 

ON THE FOLLOWING 

SUBJECTS: 

L On the External Application of ANTiiEPTice 
ip Putrid Difeafet. 

^• On the Doses and Effects of Medicines. 

III. On Diuretics and Suoorifics. 



Py WILLIAM ALEXANDER, 

SuRGBON in Edinburoh. 

llaec autem fi)!^ pofeft obtineri ratiodnattone estaftd, dum 
data experimental fingulatim perfed^ expenia, in omni- 
bos (bif proprietatibut cxaminantur, ddn inter fc com* 
parantor feaold, at convenientia, vel diverfitat, pate(car» 
tumque pmdentiffima fide notantur ea omnia, quae in lit 
contmen perfpefta clari inde deduci poflunt. 
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PREFACE. 



I 



'■| '^HE experiments contained in 
'*' the following Eilayswere be- 
gun feveral years ago for my own 
amufcment, and, I hoped, improve- 
ment. The greaieft part of them 
have been read before the Philofo- 
phical Society of this city, and fome 
of them before the Royal Society 
in London. All of them were made 
with as much accuracy as my time 
and judgment would allow of ; and 
every phEEnomenon arifing there- 
from is related exactly as it ap- 
peared, as they were not defigned 
to fupport any hypoi^iefis already 
formed. Whether the conclufions 
A drawn 
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drawn from them arc juft or not, 
I will not pretend to determine : 
this, however, I can fay, that where- 
ever they may be wrong, they arc 
fo from an error in judgment, and 
not. from an intention to eftablilh 
a theory of my own, or millead the 
reafon of others. 

- To the firft elTay on antifeptics it 
may be objc(5led, that it is incom- 
plete, and wants fcveral very ef- 
feniial experiments to confirm its 
utility. This is certainly true ; but 
the reader will fee I was at fome 
pains to bring animals into a putrid 
Hate, that I might thereby have an 
opportunity to make thofe necef- 
fary experiments that are wanting. 
Could I have fucceeded in this, or 
had I lived in a place where putrid 
difeafes are frequently to be. met 
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PREFACE. iii 

Vfiih, the eflay had appeared in a 
different manner from what it here 
does. I now publilh it as contain- 
ing fome hints to thofe gentlemen 
under whofc care putrid difeafes 
often fall, hoping they will make 
proper life of them, as every one 
muft be convinced that the method* 
propofed are at leaft innocent. 

The experiments on the dofes 
and effedts of certain medicines, 
were made with a view of felefting 
the valuable from the ufelefs, — de- 
termining the dofes and operation 
of the former, — and throwing the 
others into that contempt which 
they juftly deferve. 

I had proceeded but a very Ihort 
way in this undertaking, when, as 
the reader will fee, I had very fuf- 
ficient reafons fgr defifting from 
profecuting it any farther. 
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Out of four capital articles in the 
Materia Medica {which were all I made 
trials of) two were altogether ufe- 
lefs, or very nearly fo. And were 
the whole articles contained in it 
to undergo the fame fcrutiny, I am 
very much afraid, that more than 
a proportionable number of them 
would be found equally infigni- 
ficant. 

The experiments on diuretics and 
fudorifics were intended to clear up 
fome difficulties which I had en- 
tertained concerning their aiftion 
and effeels on the human body, 
Thofe on fudorifics will fumiih 
fome hints which I had not the 
moft diftant idea of ; fome of which 
will, I hope, if diligently attended 
to, prove very ufeful in prat5tice. I 
am pcrfuaded they ought at Icaft to 
make 
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make us more attentive to the fc- 
fefts of fwcating than we have hi- 
therto been, as they plainly prove 
that it is by no means an indiiferent 
evacuation. 

In the whole of what follows, 1 
have carefully avoided giving my 
opinion dogmatically, by laying 
down invariable rules or precepts ; 
fuch having always appeared to me 
as fo many chains to fetter the 
mind ; as I have ever found, that 
he who paid the greateft deference 
to them, has made the lead pro- 
grefs in fcience in general. And 
I cannot help thinking, that they 
are as little applicable to that of 
medicine, as to any one whatever i 
for every one accuftomed to attend 
the fick, will often find cafes occur 
referable to no clafs of difeafes in 
any 
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any arrangement hitherto made, 
and confequently not to be treated 
by any fet of rules which are laid 
down. When this happens, the 
man who has ftudied books and 
rules only muft foon be at his ne 
plus ultra J whereas he who has care- 
fully ftudied Nature, formed a com- 
prehenfive view of her general laws, 
and learned by an accurate I'eafon- 
ing to trace effects up to their 
caufes, will ftill have it in his power 
to afllft her, though dired:ed to 
that afliftance by no particular rule 
or precept. 

To lay aiide a blind deference to 
rules, and encourage a free and li- 
beral fpirit of enquiry, are the 
only things that can give birth to 
improvement, and make truth 
emerge from that rubbifli of error 
\\ . in 
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in which it is often buried. The 
prefent age has been remarkable 
for this freedom of enquiry ; and if 
I. among others have taken the li- 
berty of ufing it, even fometimes 
in oppofition to great and celebrated 
names, it has always been for the 
fake of what. appeared to me truth. 
All the indulgence I can crave is, 
not to be condemned for lb doing, 
till my reafons have been heard and 
conlidered with the fame impar- 
tiality as they are given. 

Fat^s and experiments are the 
only true foundations of accurate 
knowledge, and the latter particu- 
larly are very much wanted in me- 
dicine. If thofe which follow have 
any thing in them that merits the 
name of a difcovcry, — if they con- 
tain any thing worthy the name of 



• • • 



vur 



P R E F A C E. 



' r 



an improvement^-ror if they in any" 
sneafure contribute towards the be* 
nefit of mankind) I (hall think the 
labour they have coft me very well 
recompenfed, though they were atr 
tended with no fmall degree of 
danger to my own health; well 
knowing that it is the duty of every 
one, as far as is in his power, to 
promote the welfare of his fellow- 
citizens,* 

HmJSti, fed totl nation fe credere mtrkh. 



Edinburgh, 
March, 1768. 
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E S S A Y I. 

* ■ . ■ 

On the EiTERNAL Application of 
ANTISEPTICS. 



FROM, the remoteft ages of an^ 
tic^uity down to the prefent 
tlnie, putrid malignant diftempers 
have been the itourge of mankind. 
Fraught with contagion, they have of- 
ten almoll depopulated kingdoms, and 
always fpread terror, death, and defola* 
tion, arouild them, wherever th<^ made 
their appearance* Variou§ and ridicu** 
lous, according to the prevailing philo-* 
ibphy or humouf of the times, have 
been the antidotes contrived by the an- 
cients to prevent them : and the reme-* 
dies handed doWri to us> both for this 

B pur-» 
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purpofe, and fpr that of curing tJi^iBy 
arc (o uninteUigibly compQUfldftd* JOT. 
rather jumbled together, that they have 
long fince fallen into that contempt 
which they,J!gftly deferv^ . < 

0£ late years, fince we- became bettter 
acquainted with the natural caufes of 
ihingSy feyefgl. .lAocr jQisiiotai Lmethoifs* 
and remedies iiavc been coatrived to 
prevent putrefadion. But thefe, however 
falutary, are fhamefully negledled; and 
even when th^y are not, there, are 
circumftances in life^ which frequent 
counterbalance aJl tjieir power, a 
bring on. a. putrid ftate of ^the humours > 
which, to tl^e great regret , of every hu-f 
mane mind, proves too often^ fatal, * m 
fpite of all the "efJcNrts of the healing; art. 
Since the inveftigation ,of antifep.-' 
tics, which have been found fo numerous^ 
and fince the application 'of them ta 
medicine, by me ingeniousi Sir Jphl^ 
Pringle,, it was natural to7\ave expeifted^ 
that a more fpeedy ajid cffeftiial methqd 
of curing putnd difeafes would Ipon have 

been 
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been difcovered. But though this learn- 
ed gentleman has furnifhed us ^vith Tq 
Itrge a Hack of materials, we have hi-' 
therto made but very little progreis in 
our methods of uiingthem : and the rea- 
fon appears to be, becauCe our whole at- 
tention has been employed about- admi- 
niftering them internally, and «we have 
wholly overlooked their external ufe i 
though it will appear plain,- from fonie 
of the following experiments, that they 
may be conveyed much foiftier, and iti 
much larger- ^uantkie.s, into the bloody 
when applied externally, than when 
taken into the ftomach. - - * 

Sir John Pringle, as'Bir';a» I KnoW; 
was the firft who attempted to fwceten 
putrid flefh by immer6n j" if in antifep- 
tics. Dr. MaCbride has improved Hhr 
hints, and not only fweetened'it by im^ 
merfion in ' Ae "antlfeptifcs themfelve^^ 
but alio by fufpending it ilt the jfteamg' 
whith arofe ffbm' them," jl'has been 
an eftabliftied' faft lc"he^'" iriahy y?ats, 
riiat poulticed of bark, or fpirituous an- 
B 2 tifeptic 
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tifeptic fomentations, applied to gan- 
grened parts, have very much contribut- 
ed to recover them. At prefent, alraoft 
every pradtitioner who attends the fick 
io putrid difeafes, orders the room to be 
ventilated, wafhed with vinegar, or fu- 
migated with aromatics : and what are 
all thefe> but fo many methods of ap- 
plying antifeptics externally ? I am 
perfuadcd, that if we had reafoned fairly 
upon them, they would have ferved as fo 
many leading hints to have difcovered, 
(hat a human body may be fweetened, 
and recovered from putFefa(3;ion, by be- 
ing bathed in antifeptics, as well as 
a part of any other animal. 

Whether this will really be the cafe, 
is„.a queflion that I am not at prefent 
furniihcd_with a, fufficient number of ex- 
periments to determine : and as my prac- 
tice affords hut very little opportunity, 
of feeing putrid difeafes, and confequcnt- 
ly of making the experiments neceflary. 
to_elucidate^^this matter, I fliall fubmit 
to the judgment of tjift public thofe I 

'. - have 

arte -- 
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have already made. Several of them 
evidently prove that antifeptics penc-. 
trate the ikins of other animals as well as 
of men : that they enter immediately 
into, and circulate along with, the blood, 
and are by it difFufed through the whole 
body. And Gnce they evidently poflels 
a power of recovering from a begun pu- 
trcfa(ftion, any body which they thorough- 
ly penetrate ; as they eafily pafs through 
the human ikin, enter the blood, and 
pervade the whole body ; and as the ap- 
plication of them in this manner, in any 
rtage of a putrid diftemper, would, in 
my opinion, be very innocent, J think 
it highly worthy of the ferious confi- 
deration of thofe who have it in their 
power to make the trial. 

Experiments have fully demonftrat- 
ed to us, that we are poffefled of the 
knowledge of many medicines which 
have a power of correcting putrefadi- 
on, when the particles of the correlator, 
and thofe of the putrid body, can be 
B 3 brought 
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broughtinto eonta(Swkheach6thcf*. The 
great defidcratiim, therefore, in the euro 
of malignant diftempers, feems plainly to 
be, the accompHfliment of this mutual 
contact of parts between the difeafed pu- 
trefying body and the corredbar : which, 
in my opinion, will be much better done 
by applying the antifeptic to the whole 
furface of the ilcln, by way of a bath, 
than by taking it internally; efpecially 
when we tonfider that the adtion of the 
ilomach is fo much debilitated in mor- 
bid cafes, and particularly in putrid oneis, 
that but a very fmall portion of the food, 
drink, or medicine, can be fufficiently 
prepared by it to enter into the Mood. 
During a part of the laft war I had 
feveral opportunities of feeing putrid 
malignant fevers among the foldiers 
and French prifoners ; when I, al^ 
moft conflantJy, obferved that peculiar 
debility of ftomach I have mention- 
ed i iniomuch that there were but few 

* Vide Sir JoHn Pri..gle'£ and DV. Macbrijfc's 
jixpeiimcnts. 

patients 
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f^atients who did not, foon after being 
attack'd, or in the more advanced flatc 
cf the difeaTe, become ahnoft Incapable 
■of retaining even the fimpleft food or me- 
dicine * : and, in thefe melancholy cafes, 
what could be done? The inefficacy of 
internal medicines appeared evident, as 
they were immediately tlxrown up : and 
yet no perfon, fo far as I know, in fuch 
cifcumftances, ever thought of trying 
any other external ones than bllfters. 
A number of thofe difmal cafes made 
at that time fo deep an impreiTion on 
my mind, that fome time after I made 
it my particular bulinefs to confider, 
whether there might not, in fimilar cir- 
cumftances, be other methods tried to 
refcue the miferable viiliras from the 
jaws of death. 

In profecuting this inquiry, I took 
the firft hint of ufing antifeptics e.t- 

• Dr. Auftlu, phyfician in Edinburgh, gave me 
ah account of k putrid cafe he had lately under his 
care, where every thing was thrown up, almoft the 
pioment it entered the flomacb. 

B'4 ternally, 
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ternally, from thofc experiments which 
fhewed that they were capable of fwcet- 
ening pieces of putrid flefh when im^ 
merfed in them : ' and when I confidered 
further, that fpirituous aromatic fomen-r 
tations, poultices, and cataplaTms of bark, 
and other antifeptics, dajly contributed 
to recover gangren'd parts, I was, frona 

Ik 

the whole of thefe refl^dlions, led to 
think, that bathing the human body, 
when infeded, in folutions'or decodlions 
of them, might very poflib^y be of ufe, 
when internal remedies had either failed 
of fuccefs, or could not be retained in 
the ftpmach. But as I was by this time 
confined to private pradtice, where few> 
or rather no really putrid diftempers ever 
appeared, and had, confequently, no op- 
portunity of trying whether antifeptics, 
when applied externally, would operate 
as I imagined i I determined to make 
f(5mfe experiments with them, in order to 
throw all the light upon the fubjefl: that 
my fi^uation >yould allow of. 

EX- 
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EXPERIMENT I. 

As Sir John Pringle and Dr. Mac- 
bride had both, by different antlfeptics, 
and in different manners, fweetcned 
parts of an animal \vhich had become 
putrid; I refolved to try if I could 
fweeten a whole animal with the ikin 
upon it ; and, for this purpofe, provided 
myfclf with a dead rat, which I kept 
rill it was juft beginning to putrefy, 
as I difcovered by its fmelUng a little 
foetid. 1 then boiled one ounce of bark 
in four pounds of water til! one pound 
was confumed, and in this decpftion djf- 
folved three ounces of nitre. When 
the bath, thqs prepared, came to the heat 
of 100 degrees of Farenheit's fcale, I 
fnade a very tight ligature round the neck 
of the rat, to prevent any of the liquor 
fro'^n getting into its belly, put it into 
a glazed earthen veffel, and poured the 
whole over it. At the end of fix hours it 
vfi& taken out, and was then perfedlly 
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I ^ept another rdt till it becstme ton's- 
^derably moire putrM diari tKe laft, diJ^ 
tfheff put it iftto a BatK prcpa!rtd ixzklf 
in the fanie manner. At the end of fix 
hours it was f akeri out and wafhed, httt 
ftill retained its putrid fmelL It was therf 
returned into the fame bath ; aiid', at the 
end of ttti hours mbre, ^aS exahiined 
again: it feemed to fmiell rather 16f$^ 
putrid. A frefh htih w'as then prepared, 
in which it \^as fteeped for ten hbui'sf 
more. The frefh bath feemed to have 
operated very powerfully, for it nov^ 
fmelled much fweeter. Ihto this it v^a*s 
put again for eighteeii hours ; and' tfteri, 
being ei^aniined, appeared intirefy tor hkv^ 
lofl its ofFenfive fmelL 

EXPERIMENT HI. 

A third rat was kept till it becahi^ 

ftill jnore putrid than any of the fornier^ 

It was then put into the bath, which wa$ 

frequently changed duripg fix days. At 

mv 
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^H' my firft, fecohd, and even third examina- ^H 


^H tion, [ doubted much whether I (houM ^H 


^^P be able to recover it. At the fourth it ^^M 


did not fmell quite fo difagreeable ; and ^H 


from that time the fcetorwent gradually BR 


^m off. At the end of the fixth day, it 7 


^B was perfedlly frefli. 


■ EXPERIMENT IV. 


^B A moufc, which I kept till it became, .^ 


H as nearly as I could judge, as putrid as 


^1 the rat, was fweetened in the fame man- 


^B' ner, by repeated affufions of a decodi- 


^M on of camomile flowers, in the fpace 


^V of fonr days : and another by a pretty 


^M itrong fblution of camphire in lime wa- 


^1 ter, in about three days and a half. The 


^K folution of camphire was not fo frequent- 


^H ly changed as the decoition. '' 


^M The lafl of the three rats which I re- 


^V covered from putrefaftion, was opened ; - ] 


^1 and though the external parts of it were 1 


^P perfectly fweet, yet, upon cutting it up, J 
^B the inteftines ftill retained a fmall de- ] 


^B gree of fcetor, and a very confiderable dft- 1] 


H gree 


W^KL . , 
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grec of lividity, or rather bUcknefs, ap- 
peared all over them. Upon fteeping them 
about twelve hours in a bath of the fame' 
kind as that in which the rat had been,, 
this remaining foetor went entirely off, but 
the lividity remained ftill the fame. The 
two mice were likewife opened : their in- 
teftines were alfo livid, but perfedlly 
fweet. . This does not feem to have been 
owing to any difference in the antifeptics 
made ufe of, but to the mice being 
fmaller, and more ealily penetrated by 
the bath than the rat. 

Thcfe, and feveral other experiments 
of the fame nature, gave me an oppor- 
tunity of obferving, that the antifeptics, 
when applied to a dead animal, have a 
power to recover the whole, or any 
part of it, from a ftate of putrefadion 
not too far advanced ; yet they have no 
power of taking away that lividity or 
blacknefs brought on by the putrefadtion. 
This contlirutes a very material dif- 
ference between what happens to a 
iivjng and a dead animal recovered from 
pu- 
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putrefcency : for, when we recover any 
gangren'd part in a living animal, it is 
always in time reftored to its natural co- 
lour ; whereas thefc experiments Hiew, 
that the putrefcency in a dead ani- 
mal may be intirely remov'd, and yet 
the difcoloration remain when it is per- 
feftly fweet. 

Lividity on a living animal feems, as 
far as I can obferve, to arife either frorri 
an extravafation of blood happehing in 
confequence of fome violence done to 
the folids by external force, whereby 
they are ruptured, fo as to allow their 
contents to pafs into the interftices of 
the mufcular fibres ; or in confequence 
of an inflammation, when the red glo- 
bules of blood are violently pufhed into 
the lymphatics. In both thefe cafes the 
ftagnating blood foon lofes its natural 
colour, becomes firft livid, and after- 
ward black. ■ But in a dead animal, fo 
far as I have been able to difcover by 
diffedlions, the firmnefs of the folids 
was always very much deftroyed, and 
- • the 
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^e lividity feemed to have arifen from the 
fluids and folids having joined together 
to conftitute an indiftin^ and grumous 
mafs : and this I imagine will lead us in- 
to the reafon, why the natural colour is 
reflored to a livid part of a living aninul 
Avhen recovered from putrefadlion, aq^ 
not to that of a dead one. For, in i^ 
living animal, the foUds being generally 
unhurt, the extravafateij matter is taken 
up by the ablbrbents, aijd enters again 
into the blood : but when it happen^ 
that the foUds come to ^e aifedted alfp^ 
the whole morbid part is .then feparat- 
ed from the found body by means pf 
fuppuration ; whereas, in a dead body, 
the folids and fluids beuig botli equally 
affetfled, a^nd no circulation going an, 
nor any a,Sive power exilling to throw 
9ff the difcafed part, >he qolour once 
loft can never be regaiaed, as we caj^ 
never unmix, and rcftore to their pfp^ 
per places, the folids and fluids, upon 
which this natural colour feems very- 
much to depend. All that we can there- 
fore 
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fore 49 in tj^is cafe is, by the applica- 
tion of antjfcptics, to put a Hop to that 
fei;mentative putrefaftion, whereby the 
follds and fluids are blended together iota 

■ Hqre ^ w'^ be natural to inquire, 
jyjiy JEhat parfkuUr fpccies of /crinenta- 
t'^n^vhich bripgs on pujtrefa^^on^ though 
If, Jje tl>e jaijie both in living and dead 
^p^Quls, ihould in tl/e latter alnjqil always 
9.ff^ the fluids an^ folids, ai the fam? 
twp^ ; and in the former, often leave the 
fqlids in t^eir na^i^^al ila^e for a long 
w^le a^ter tjte flui;is have be^n affeifted. 
ff^S appears lo be nioft nan^rally ac- 
counted for, by jconfideriog that putrer 
faijipn neyer happens in a living animal 
i«?t, by extravafatioo * ; and in a dead one 



. * -I 4p nojt mcfin i^ ffiis, t^iat no pan of a IW- 
Ing , u]im^l ever putreties ; for where there is an 
extravafation, it happens often otherwife : but then 
that part of che animal is deud before the putre- 
tjitt^n takps pl^^, Iwipg^rithoutfeifttippBiHj.cij;- 

w^^jiw i t^ Wily ^J^^ireF^* tp .^d^ftg^"^ * ^^^r 

ing pnrt from a dead ooc 

6 always 
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always without it : for, unlefs fome vld-- ' 
lence is done to the creature before it 
Expire, fo as to induce the extravafa- | 
tTon, moil of its humours foon aftei? | 
coagulate, and then it cannot poilibly i 
happen. It would be foreign to my prc- 
fent purpofe to attempt to explain thfc ^ 
caufe why ftagnating humours putrefy. It J 
is fufficient for me here to know that it is 1 
a certain fadt, and that it generally takes • 
place in tlie extravafated humours of a. 
living animal, while the foHds immerC* 
ed in this extravafation are; perhaps, pre- 
ferved, by having ftill their own fluids ciri 
culating through them : nor is this to be 
wondered at, when we conlider that fluidi^ 
conftitute a very large fhare of even thtf <| 
denfeft parts of our bodies. If this 
allowed as the reafon why the folids oP 
*a living annnal remain often a long', 
jtime intire amidfi: ftagnant putrid fiuids^i 
the want of it will eafily explaia-l 
why the follds and fluids of a dead ani-t'M 
taal, being *one flagnated mafs, fliould*] 
b«.' 
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be equally liable to be adcd upon by a 
putrefying caufe. 



EXP^ERIMENT V. 

if putrefaflioh be too far advanced 
before any attempt, is made to flop it, 
in that cafe, no whole animal, nor any 
part of rt> cart ever be recovered. I al- 
lowed a rat to grow conliderably more 
putrid than any of the former ; but 
all the methods I could ufe* did not 
feem in the leaft to have fweetened it ; 
though, indeed, they retarded the progrefs 
of the putrefaiflion, and kept the animal 
pretty nearly in the fame ftate in which 
it was at the beginning of the experi- 
ments. But there is a ftate of putre- 

fadtion, a fevtr degrees beyond this, 

« 

which it is impoflible even to retard, 
and where no- methods can fave the- 
texture of the- parts from running in- 
to, almoft, immediate diflblution. This 
(hould teach every one always to call in 

C proper 
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proper ^iliftance^ as foon as poffible^ in 
putrid diftempers ; for^ in their firft ftage, 
they will, perhaps, eafily yield to judi- 
cious remedies ; in their fecond, the cafe 

is at beft but doubtful ; and in the laft, 

» 

^e patient is always irrecoverably loft. 

EXPERIMENT VI. 

I took a fniall rabbet,, and having 

killed it, put it up to the middle into 

a very ftrong folution of nitre, and 

kept the upper part of it carefully 

above the furface of the liquor. In this 

manner it remained for twelve hours, 

during which time the folution was kept 

in a heat of about 96 degrees. I then 

took it out of the bath, fkinned it, and 

cut off two drachms of its flefli from 

that part which had been immerfed in 

.the folution, and the fame quantity 

from that part which had been kept 

above the furface of it. Thefe pieces 

were each put into a feparate gallypot, 

with two ounces of pure water, and fet 

in 
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in a heat of 96 degrees. After they 
had Aood 24 hours (which is much longer 
than the time ufuajly required to pro- 
duce putrefaiSion in that degree of heat), 
the piece cut from that part of the rab- 
bet which bad been above tiie furface 
of the bath, began to putrefy, but the 
other piece was not changed till fix hours 
afterj and even then the putrefaftion ad- 
vanced much flower in this, than it did in 
the other. 



. EXPERIMENT VII. 

I tooit two living rabbets, nearly of an 
equal fize, and having diiToIved fix ounce) 
of nitre in twelve pounds of water, and 
heated the folution to no degrees, put 
one of the rabbets into it, and confined 
it there for the fpace of fifteen minutes ; 
taking care always to keep its head 
above the furface of the liquor, that 
none of it might enter by its mouth. 
The creature did not {hew any figns of 
uneaiinefs in the bath, and, as foon as 
C 2 it 
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it was taken out of it, ran about tlfd 
room in its ufual manner. Eighteen 
hours after I heated the fame folution 
to the degree of 105/ and put the fame 
rabbet into it for the fpace of half an 
hour J toward the end of which time it 
feemed very uneafy, and I . imagined it 
was fick ; but as foon a$ it was taken 
out it appeared perfectly well, and im- 
mediately cat, fome of its ufual food. 
Two hours after this, it was killed; a 
piece of paper was fteeped in the ferum 

of its bloody then dried by a flow fire, 

• . • . * - • • 

and expofed to the flame of a can- 

• » , 

die, when ; it immediately caught fire, 
fparkled, and emitted a bright flame like 
nitre; a fure fign that the blood wa^ 
impregnated with that fait. The other 
rabbet was killed at the fame time, 
and they were both flcinhed and hung 
in a cool clofet> a yard diftant from 
each other. After they had hung four 
days, they begah both to fmcll a little 
foetid. On the fixth day, livid ity, and 

other 
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other fymptoms of putrefadtion, were 
very evident on the neck, and even ap- 
peared faintly on feveral other parts of 
the rabbet that had not been bathed. 
Some fmall degree of lividity was alfo 
vifible on the neck of that one which 
had been bathed ; but none could be dif- 
covered on any other part of it, nor did 
it fmell half fo difagreeably as the other*. 
Both thefe rabbets were kept for about 
three weeks longer ; when, inftead of run- 
ning into a total diflblution as I expeiSed, 
they grew fo extremely dry that the pu- 
trefadion advanced but very flowly ; how- 
ever, at the end of that time, the one 
which had not been bathed, was evidently 
much more foetid than the other. 

The fkins gf rats, of niice^ and of 
rabbets, arc ^11 very clofely covered with 
hair; and, as fippears by a microfcope, 
not nearly fo porous as thofe of men. If, 
therefore, uqder thefe difadvantages, th? 

♦ Their inteftines were taken out as foon ad 
Cbey were killed. 

C 3 tWQ 
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two former abforb a fufficient quantity of 
an antifeptic to recover the animals from a 
begun putrefaction; and the latter, enough 
to keep it much longer than ufual, from 
becoming in any degree putrid ; it is cer-» 
tain, that ftill a larger quantity will go 
through the human fkin ; fo that, if 
the efFedl of an antifeptic be any way 
proportioned to its quantity, we have 
much more to hope for from its ope- 
ration on the human fubjeft, than on any 
of thefe animals. 



EXPERIMENT VIIL 

I took two living rabbets, made a 
ftnall incxfion in the thigh of each of 
them, and filled the incifions with pu- 
trid matter from a piece of mutton, which 
had been long kept in a phial far that 
purpofe. On the third day after the 
Operation, both their wounds ' appeared 
fomething livid ; on the fourth, the li- 
yidity was lefs perceptible, and they were 
covered with an cfchar ; and on the fc* 

venth. 
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venth, they were perfe£lly healed. 1 
then made a new incifion on the thigh 
of each of them, fomewhat larger than 
the former, and tilled each with a piece 
of the fame mutton when it was bccom« 
extremely fcetid, applying over them 
ftrong pieces of fticking-plaller. After 
thirty-fix hours the dreffings were re- 
moved, when the wound upon one 
of the rabbets was full of a ftinklng, 
fanious, matter, with a dark livid ring 
around it. The next day this lividity 
was iUll more dark, and the difcharge 
from the wound appeared exaftly like 
that from a gangrened part. On hand- 
ling it, the rabbet feemed, by its cries, 
to feel very great pain; but, not- 
withftanding all this, to my great fur- 
prize, it began the following day to 
fuppurate, and, in about five days more, 
was perfeflly healed. The plaftcr had 
flipt off from the wound on the other 
rabbet ; It was therefore inoculated again. 
The wound {hewed much the fame fymr 
C 4 ptoms 




44 EXPERIMENTAL 

ptoms as that on the other, and healed 
nearly in the fame time. 

The intention of this experiment was 
to have thrown both the rabbets into a 
putrid fever, and then to have attempted 
the cure of one of them by the external, 
and of the other by the internal, applica- 
tion of the fame antifeptic ; and to have 
obferved carefully, in which of thefe 
ways it fucceeded beft. In order to bring 
on the putrcfaftion, and make my ex- 
periment fiicceed, I had the rabbets fed 
on bread and milk, left the antifeptic 
power of green vegetables, their natural 
food, (hould overcome the feptic power 
of the putrid matter. 

Nothing can demonftratc more clearly 
than this experiment, what nature is able 
to perform, in an animal that lives agree- 
ably to her diftates, and whofe blood is 
not vitiated by irregularity or debauche- 
ry; for though the matter with which 
the rabbets were laft inoculated, was fo 
txtremcly foetid, that when I took the 

cork 
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cork out of the phial in which it waa 
contained, I was obliged to hold it be- 
low the chimney, otherwife the room 
was in an inftant filled with fuch an in-, 
tolerably ofFenfive vapour that it was 
impoffible to remain in it ; and though 
it evidently afFeifted the parts to which it 
was applied in both the inoculations,* 
yet nature was ftrong enough cither to 
keep it from entering into and contami- 
nating the blood, or to throw it off agaii^ 
by fuppuration, 

EXPERIMENT IX. 

Having, by the foregoing experiments, 
fully fatisfied myfclf that diflblved anti- 
feptics pepetrated the ikiijs of dead ancj 
of living jtnim^s ; I next refolved tp 
try if I could determine pearly the 
quantity that would be abforbed by the 
whole furface of a human body, when 
the folution was of a given ftrerigth, 
and applied for a given time. For this 
purpofe I diflbived four ounces of nitre 
• ' • in 
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in four pounds of water, and heated the 
folation to 100 degrees of Farenheit's 
fcalc. I then rubbed one of my handg 
with a hard clQth, put it into it as far ag 
the jundion of the carpal bones with 
the radius and ulna, and kept it there for 
fifteen minutes. When this time was 
elapfed, I took out my hand, weighed 
the bath, and found that it had loft an 
ounce and a half*. I next evaporated 
the water over a flow fire, and fct the 
nitre to chryftallize. When the chryftals 
were properly feparated from the re- 
maining water, they weighed only two 
ounces. The furface of my hand had 
knbibcd no more than an ounce and a 
half of the folution, and yet two' ounceil 
of the nitre, which conftituted a part of 
it, were loft; which exceeded by half 
an ounce the whole quantity abforbed, 
and made me fufpedt, what I found by a 
fubfequent experiment, that the nitre, ad 
well as the water, had evaporated in the 

^ Including what was. loft by evaporation. 

6 boiling: 
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boiling : I therefore concluded, that on- 
ly a quantity of it proportionate to the 
quantity of water in which it was dif- 
folved, could beabforbed. Allowing this 
to be the cafe, which I think cannot 
eafily be denied, it will appear from a 
fair calculation, that a much larger quan- 
tity of this or any other diflbluble anti- 
feptic fait can be thrown into the blood 
in this manner, than can be taken with 
impunity into the ftomach. Befides, this 
method of application has this pecu\iar 
advantage, that all which is abforbed 
goes immediately into the blood i where- 
as we cannot reafonably fuppofe, that all 
of it that is taken into the ftomach can 
poffibly do fo. 

The calculation of what the whole 
body would abforb, from what was ab- 
forbed by one hand, is as follows : When 
one ounce of nitre is diflblved in one 
pound of water, the proportion of ni- 
tre to that of the water, is nearly avoiie 
to fixteen ; and therefore, every ounce 
of water contains nearly half a drachm 
of 
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of nitre. One ounce and a half of the 
i^uid was abforbcd by my hand, which 
ounce and a half contained forty-five 
grains of nitre. Now, allowing that the 
furface of my hand is to the furface of niy 
whole body as one is to fixty (which is 
a very moderate computation) ; and tak- 
ing it for granted alfo, that all the fur- 
face of my body will abforb equally with 
that of my hand (which it certainly will 
do at the Icaft, as it is conftantly covered, 
and on that account more porous than 
my hand, which is almoft always expofed 
to the air) ; it follows, that if my whole 
body had been immerged for the fame 
fpacc of time, in a folution of the fame 
ftrength, it would have abforbed ten 
pounds five ounces of it ; and this ten 
pounds five ounces would have containr- 
cd 2700 grains, that is, five ounces five 
drachms of nitre, which is indeed a very 
large quantity. But if the folution was 
made ftronger, a quantity ftill much 
larger might be imbibed in the fame 
manner. It may, indeed, be objedted, 

that 
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that even this .quantity received immedi- 
ately into tlic blood would, perhaps, 
prove fatal ; or, if not fo, that it would^ 
at beft, be a dangerous experiment to at- 
tempt it. But, in my opinion, there is 
very .little harm to be dreaded from it; 
and if there is, a folution of w^hatevei: 
ftrength we plcafe, can eafily be at any 
time. prepared, the ufe of which can be 
productive of no mifchief. Or a decoc-» 
tion of bark, or fomc other antifeptic ve- 
getable fubftance, may be ufed inftead of 
the aitre ; and then it is impofllblc that we 
can have any thing to fear. Tho', even 
fuppojGing the experiment to be danger- 
ous, 1 think the known fatality of putrid 
difeafes .would fully authorife a parfon to 
make it ; for it is certainly much better 
to try every thing which has the fmalleft 
chance in defperate cafes, than to aban- 
don a patient to certain death. 

EXPERIMENT T. 

In order to difcover how I had Ipft a 
greater quantity of nitre in the laft ex- 
periment. 
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perimenty than the quantity of the battt 
that was abforbed, I again diilblved four 
ounces of it ia four pounds of water i 
and 9 without bathing any thing in it> fet 
it iannediately to evaporate over a flovi^ 
fire. In the vapour arifing from it I fuA 
pended feveral pieces of paper, at dif^ 
ferent diftances from its furface j and, 
when they were thoroughly wet, I dried 
them, and having expofed th^m to the 
flame of a candle, found them all equally 
impregnated with nitre ; a demonftrative 
proof that it evaporated along with the 
water. When the evaporation was fini(h« 
ed, the nitre was fet to chryftallize : on 
weighing it, I found one drachm more 
than in the laft experiment; but no in-^ 
ference can be drawn from this difference, 
as a quicker or flower fire might eafily 
produce it. 

■ . * * ■ • ■ 

EXPERIMENT XI. 

In the ninth experiment I had loft a 
certain quantity of the nitre made ufe of, 

but 
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but had no dcmonftrative proof that any 
part of what was fo loft had gone into my 
blood. I therefore prepared a folation of 
it, of the fame ftrength as in that experi* 
ment; and having heated it to loo degree*, 
put both my feet into it, and kept them 
there exaitly fifteen minutes. In about ten 
minutes after they were taken out, I had a 
very plentifuljdifcharge of urine, in which 
I wetted fome pieces of paper ; and having 
dried, and expofed them to a flame, found 
them all very highly impregnated with ni- 
tre. Some experiments, to be mentioned 
afterwards, will fhew this fait to be a very 
powerful diuretic ; but I do not recoUedk 
that ever the internal ufe of it made me 
evacuate fuch large quantities of urine as 
I did by this bath, though I had then 
drunk no remarkable quantity of any 
liquid. It would therefore feem, that, 
when uled in this manner, it has a 
greater tendency towards the kidnies than 
when taken internally : but this a fin- 
gle obfervation does not authority me to 
aflert. I have likewlfe found, that the 
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^rinc may be impregnated with nit w 
taken into the ilomach; but, in this 
way, the quantity it. contains is mucn 
lefs ; nor does the impregnation tal^P 
place, fo far as I have obferved, till at 
leaft two hours after the fait is taken ; 
whereas, in this experiment, it took plac$ 
in twenty-five minutes., 

. • • • ' 

EXPERIMENT XII. 



.. i 



. The laft experiment afforded, a de* 
monftrable proof, that diflblved nitre, 
and, coiifequently, every x)ther foluble 
fait, might be taken-up-by theabforbent 
veffcls, and introduced ,into the. blood; 
but I had hitherto attained no evidence 
fufficient to fatisfy me, that the partis 
cle$ of any antifeptic vegetable,* in a dei 
po.(3iop, or. any other form, / could ..enter 
in the fame manner : L therefore poured 
three ounces of freih.urineintoa phial^ 
and put into it two drachms of mutton. 
S'hree ounces of uriae,.. evacuated .at the 
lame time, were put into another phial.; 
- and 
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Jind they were both fet in a heat of about 
eighty-four degrees, at four o'clock in 
ithe afternoon. I then prepared a very 
ftrong decodion of Peruvian bark, heated 
it to loo degrees, and that fame evening, 
ac eight o'clock, put both my feet into 
it, and kept them there for an hour and 
a half : at half an hour after ten o'clock 
having m^e urine, I put three ounces 
of it into a phial, with one drachm of 
the fame mutton as was in the other, and 
three ounces into a phial by itfelf. Thefe 
two laft glaffes I fet in the fame place' 
with the former, having previoufly mark- 
ed them, to diftinguifli them from each 
other. At the end of 28 hours, the urine 
that had been made before I bathed my 
feet in the decoftion, began to have the 
difagreeable fmell peculiar to urine turn- 
ing ftale ; this fmell augmented the fe- 
cond and third day after ; when, being 
fully convinced that it was putrid, I 
threw it out.. The other glafs, which 
contained the urine that had been made 
before the bathing, and the drachm of 
^^tt D mutton. 
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mutton, continued perfeiSIy fweet till 
about the end of the third day, aiid thea 
began to emit a fmell refembljng that of 
ilale urine and putrid meat, which con- 
tinued encreafing fox feveral days: the 
mutton was then taken out : it was foft, 
fpongy, and would hardly bear to be 
handled without falling to pieces. From 
the firft day the contents of both thefe 
glaffes always appeared turbid from top. 
to bottom, and of a whitiQi colour. 

After eight days, the urine which had 
been made after I bathed, and which had 
the mutton, in it, began to fmeli a little : 
but it was feveral days more before L 
could befenfible that this fmell was.cn- 
creafed. I kept it by me fourteen days, and 
ftill the putrefaitioa was very triBing : on. 
examining the mutton, its texture, colour, 
and firmaefs, were found very little injured. 

The urine which had been made after 
lathing in the barfc» remained pcrfeflly 
fweet, without any fediment, and free 
from the leall m-inous or putrefa<flive 
finell for the fpace of three weeks : the 
glafs 
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glafs was then overturned by an accidenCf 
which had happened for fome days, be- 
fore I knew any thing of it. But fomc 
urine which I paffed th& next morning 
after the bathing, remained in the hotife 
pcrfeftly fweet for upwards of five weeks ; 
during all which time it never depofited 
any fediment, but contraiJted a white 
cruftaceous furface, and left fomething of 
a gummy adhefive nature round the brim 
of the bowl in which it had been kept. 

In a fmall quantity of this urine, after 
k had been kept about a month, I dif- 
folved a few grains of fait of fteel. Thtf 
l^btion was of a turbid grcyi/h colour, 
and words written with itr on a piece of 
m^ite paper, were very legible; brfng of a' 
dim black colour. I at firft took this as 
a proof that tht urine was' faturated with 
bark ; but to my greatfurprife, on trying; 
the fame experiment with frefh urine, 
the efFeft was exa£Hy the famt. 

Though this experiment does not af- 
ford a plain demonftration of the bark 
having entered into my blood, yet it ap- 
D 2 proaches 
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proaches as near to it as poflible. For 
the urine which I made before the bath- 
ing, began to puirefy nearly in the ordi- 
nary time that urine takes to run into pu- 
trefaflion : whereas that which was made 
immediately after the bathing, and that 
which was made the next morning after- 
it, did net turn putrid while 1 kept thcm» 
To what could this be owing but the 
bark? Is it reafonable- to fuppofe, that 
any caufe could exifl in my body, which 
could make a quantity of urine, made at 
four o'clock in the afternoon, putrefy in 
about 24 hours ; and another quantity, 
made about ten o'clock that fame night, 
refifl putrefaiSion during the fpace of 
three weeks j and another, made next 
morning, refirt it five weeks ? Surely this 
is not to be explained upon any other 
hypothefis, than that of the bark having 
entered into my blood, and been feparated 
along with my urine. 

One phenomenon that happened in this 
experiment, furprifed me not a little : 
It was, to find one part of the urine made 
before 
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before the bathing, putrify much fooner 
alone,' than another equal part of the 
feme urine, with & piece of mutton in it. 
This is quite contrary (as far as I know) 
to what ufually happens to every other 
fluid liable to putrefaction : for all the 
obfervations hitherto made, agree, that 
thefe run much fooner into that (fate, 
when any animal fubftance is added to 
them, than when alone ; and even many 
fluids, of themfelves not putrefcible, may 
be rendered fo by the addition of any ani- 
mal fubftance. But here it would feem, 
that the putrefaftion of the urine was 
very confiderably retarded by the mutton 
that was put into it. 

It has long been an eftablifhed opinion, 
that neutral falts are the only medicines 
that can enter into the blood, pafs through 
the body, and ftill retain their priftine na- 
ture, and be reduced to their original form. 
But from what happened here, it may be 
concluded that bark is capable of mixing 
with the blood, and ftill retaining its anti* 
Jfiptip .power; and If it can pafs through 
^Hmji.-a-. ; D 3 the 
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the blood with this power, it may perhaps 
alfo be reducible to its original form. Of^ 
a ftrider inquiry it will probably b<J 
found, that there are other things of £he 
fame nature which have hitherto efcap^ 
our notice. 

EXPERIMENT XUI. 

As the jaft experiment had not fully 
fatisfied me, whether the bark had ea- 
tered through the cuticular pores intQ 
my blood, I imagined if it would cure aij 
ague by bathing in a decoflion of it, there 
would remain no more doubt concerning 
the matter. I had no fmall difficulty to 
get a proper patient for an experiment of 
this kind, as agues are very rarely met with 
in this metropolis ; and as it was necef- 
fary to find one who, fince the appearance 
of the fit, had taken no medicine. How- 
ever, at laft, having met with a labouring 
man in the fuburbs, who had fuffered four 
regular fits of a tertian, I with much dif- 
ficulty obtained his confcnt, after I had 
^ previoufly 
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previottfly explained to him ray reafons 
for the experiment, fhown Mm that no 
danger could poffibly arife from it, and 
given him money to buy a pound of bark 
out of a laboratory, that he might be 
certain that I had mixed nothing with it. 
Matters being thus far fettled, I left 
nim directions to boil it in a large kettle 
of water for four or five hours, and then 
to fend for me, whic'h \Vas done accord- 
mgly. When I came, I ordered a deep 
narrow tub to be got, reduced the heat of 
the decodtion to loo degrees of Faren- 
hiit's fcale, poured it into the tub, and 
made the patient rub his legs ftrongly with 
a hard cloth, and put them into it. A 
cloth was laid over the moUth of the tub 
to detain tht vapour, and the liquor kept, 
as near as poflible, to this original heat 
for two hours ; then the patient was taken 
out and put to bed. This firft bathing 
was in the evening, after the fit for that 
day was over. He was ordered to repeat 
it again the next day, and to begin aboot 
tbfee hours before the time that he ex- 
f)tr D 4 pefted 
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pcdled the paroxyfm to return. He did 
fo J and foon after he came out of the 
bath, grew iick, and went to bed, but had 
very little either of the cold or hot fit. 
He repeated the bath again that evening, 
the next morning, and the next night. 
I then ordered him to defift from ufing it, 
but to keep the Hquor by him, which he 
did, and pafled four days at his ordinary 
labour in perfedl heahh j but the fifth 
day, having got wet to the ikin, his ague 
returned in the evening. As foon as the 
fit was over, he heated his hquor, and 
bathed in it as formerly i and afterwards, 
by my diredtion, took two vomits, and 
continued to bathe twice every day for 
the fpace of four days. He has had no 
return of the fit after ufing the bath this ' 
lime, though about two months have 
elapftd fincc he left it off. 

It is impoflible for any thing to have 
afforded a clearer proof of the bark hav- 
ing entered through the ikin into the 
blood, than this ; for we know it has a 
ipecific power of curing an ague, and is 
£'.'"-{ -: ■ 2 the 
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the only thing that is poffelied of this 
power. It was here applied to the ikin, 
the ague was removed, and confequently 
it muft have penetrated the fkin and en- 
tered into the circulation. If the ague, fo 
removed, had not returned again, it might 
have been- objedted that its difappearing 
at the time it did, was only fortuitous; 
hut its returning again, and being re- 
moved a fecond time, in the fame manner, 
leaves no room to doubt, that both thefc 
removals were owing to die adllon of the 
bark. It is no uncommon thing for 
agues which have for fome time difap- 
peared by the internal ufe of the bark, to 
return, in confequence of its not being 
long enough continued, or taken in too 
fmall dofes. The very fame thing hap- 
pened here j and as a longer continu- 
ance of the bathing had the fame effefl: 
as a longer continuance of the internal 
ufe of the bark would have had in the 
fame circumftances, we have here an evi- 
dent demonftration, that the particles of 
an antifeptic vegetable, properly prepared, 
can 
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can gain admittiincc int6 a Jivihg animal, 
through the porfes of thfe fltiu. 

This is a fa£t which has long been 
known j though it appears that very little 
ufe has hitherto been made of it. In the 
countries where agues are endemic, and 
where even children are fubjcft to them, 
who are too young to be prevailed upon 
by argument, or urged by force, to take fo 
unpalatable a drug as the bark; fomc 
praftitioners have applied it to the furface 
of the fkin in various forms, fuch as plaf- 
ters, poultices, and even the dry powder 
quilted between the folds of a walftcoat 
made for that purpofe. AH thefe, and 
fcveral other ways, I am informed, have 
been attended with fuccefs : and they all 
afford corroborating proofs, that the vir- 
tues of very fine vegetable powder may 
be received through the fkin j but when 
this vegetable powder is flill further 
broken down, by being prepared into a 
dccodtion, it is certainly preferable to any 
of the above preparations, both in agues 
and in all putrid diftcmpers. 

Not 
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Not to infift fuUy, at prefent, on all 
the inferences which may be drawn from a 
certainty of the bark penetrating the fkin, 
and curing an ague when externally ap- 
plied, I ftiall only mention, that I have 
fcreral times met with patients who, from 
9. repeated ufc o( it, had contrai^ed fuch 
an unconquerable averlion to it, that ra- 
ther than fwallow an ounce of it, they 
wouid hare fubmittcd thcmfelves to any 
trouble »r expencc whatever. When thefe 
cafes occur, this experiment opens to us a 
method of relieving the patients by the 
fame medicine, without fubjeftiiig them 
to the difagreeable talk of fwallowing it. 

The ingenious Dr. Francis Home, in 
his Principia Medictna, is of opinion, that 
relaxation of the animal 6bres is the caufc 
of an intermittent fever ; and his reafons 
are, S^uisy 1™, veniuni temporihui annis bur 
midis. 2''*, jiufugiunt temporibui Jhcts. 
3"", ^0 magis bum'dum tempuSy eomagis 
faviunt. 4** , In hcis equojis, p!audq/ii,fem- 
ptr graffantur. Thefe appearances, he 
thinks, are to be accounted for from moi- 
fturc 
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ilure rendering the fibres longer . and lefs 
elaftic : and from the whole very juftly 
infers, that as agues are cured by warm 
aftringent medicines, thefe medicines ope- 
rate only by removing the relaxing caufe. 
On mentioning my intention of making 
this experiment to the Doctor, he was of 
opinion, that if it fuccecded, it would 
overturn his theory of relaxation, as the 
warm bath is known to relax more pow- 
erfully than any other thing we know. 
It has fucceeded j but, notwithftandlng 
that, I am inclined to think, has not 
invalidated anything which the Doitorhas 
advanced. For when a warm bath, pre- 
pared with fo flrong an aftringent as the 
" bark, is applied, the relaxing quality re- 
liding in the heat and moifture may be, 
and certainly is, counterbalanced by the 
aftringency of the medicine : and this 
feems to be confirmed by fleeping a piece 
of leather in a decodtion of oak, or Peru- 
vian bark, heated to loo degrees ; as the 
leather here does not come out with its 
fibres relaxed and elongated, but has thcip 
contrafled 
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contrafted and flirivcUcd up in a very evi- 
dent manner : which plainly points out 
to us, that the power of aftringency is not 
deftroyed by the moderate heat of the ve- 
hicle in which the aftringent is conveyed. 
After bathing my own legs and feet in a 
decoition of the bark, I felt acontradtion 
of the fkin, fomething iimilar to what 
happens in leather; from whence we may 
infer, that the bark in a warm vehicle 
will operate in the fame manner on a liv- 
ing as on a dead animal. 

Myintention in making this experiment, 
was not with a view to introduce a cuftom 
of curing agues by any external application j 
I am conlcious that it would be attended 
generally with too much expence, and al- 
ways with a trouble which few people 
would fiibmit fo. Belldes, it has not, 
perhaps, advantages enough over the inter- 
nal method, to deferve to be preferred to it. 
What I had chiefly in view, was tQ difco- 
ver a method.of introducing a, large quan- 
tity of any antifcptic more immedi- 
ately into the blood, in putrid difeafes, 
than 
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than when taken by the ftomach j which 
I looked upon as a confiderable improve- 
ment in medicine : and I hope I have, in 
fome meafbre, obtained my wifties. 

The only objcftion I have ever heard 
made againft the external application of 
antifeptics in this manner, is the heat o£ 
tfie bath i for any heat near loo degrees, 
has been found, by a variety of experi- 
ments, to conduce very much to putre- 
fa^ion in dead animals, or mixtures of 
animal and vegetable matter fet to putrefy. 
But this obje(3;ion will lofe much of its 
weight when we confidcr, that though 
the natural heat of the blood in the hu- 
man fubjed in perfedl health, is about 98 
or 99 degrees of Farenheit's thermometer, 
and in fome animals much higher ; and 
in a human fubjedl in a fever, though it 
often arifes to 112, or upwards i yet no 
putrefaSion enfues : whereas the fame 
degree of heat will greatly accelerate it 
in any dead animal. 

I have, indeed, always looked upon 
much heat as very deflrudivc in all fe- 
vers. 
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vers» dpecially ia putrid (»ies ; tljerefbrc^ 
where this kind of bathing becomes neccf- 
fary in them, could it be ventured on with 
fafcty below the heat of loo degrees, and 
could it at any inferior degree have the fame 
chance of penetrating the fltin, I fhoutd 
think it nxuch more advifable to order it 
fo. Not becaufc I am afraid, that putting 
a perfon into a bath heated to loo de- 
grees, can very much augment his heat ; 
for experience teaches us, that the (ame 
fierfon put into a warm and a cold bath, 
feels much lefs heat after he comes out 
of the warm, than out of the cold one : 
and that this degree of heat is aftually 
lefiened, appears evidently by the applica- 
tion of a thermometer to any part of his 
body. 

Experience alfo teaches us, that the 
fame degree of heat appUed with and 
without moifture to any body, will not 
equally augment the heat of that body. 
The dry heat bracing up the fibres will, 
of confequence, augment the velocity and 
momentum of the blood and heat de- 
pending 
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pending thereupon much more than the 
moilt one, which, by relaxing them, will 
diminifh this velocity and momentum. 
For all which reafons, when a bath of 
this kind becomes necclTary, I think we 
have very little to fear from heating it to 
loo degrees i becaufe, if the heat of the 
perfon to whom, we apply it is then 
above that degree, the bath will in that 
caie aift as a cooler, and contribute to 
reduce a heat which is too great ; and if it 
is below that degrecj the patient cannot 
fuffer much by having it raifed to it. 

Many and various have been the expe- 
riments made to determine the degree of 
heat that fooncft induces putrefliiftion in 
dead animals and other putrefcible fub- 
fiances i and by analogical realoning, 
the fame degree of it which has been 
found to have this effedt fooneft on a dead 
animal, has been fuppoled to have the 
fame alfo on a living one. It has there- 
fore been dreaded as highly deleterious, 
and carefully avoided in all cafes where a 
putrid diathefiE of the blood was fufpedled. 
Analogical 
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Analogical reafbning will often miflead 
the attentiTe, and almoft always the inat- 
tentive, inquirer. In the cafe before ua, 
one very material circumftance fcems to 
have been intirely overlooked, which is, 
that a degree of heat abfolutely necefiary 
to life, in many living animals, is ftrong 
enough to make almoft every dead one 
foon run into a ftate of putrefaflion : the 
human fubjefl:, for inftance, in perfecft 
health, is of a degree of heat which will 
make the fame i'ubjedt after death putrefy 
in a few hours; and domeftic fowls are 
of a degree which will ftill more quickly 
deftroy and fpoii one of them, or any 
other animal after death ; from the heat, 
therefore, that will fooneft of any other 
bring putrefaction on a dead animal, hard- 
ly any tolerable guefs can be given at that 
which will have the fame efFedt on a liv- 
ing one. For this reafon we ought not 
to make our obfervations on what paffes 
in a body after death, and transfer them 
to what paffes in the fame, or any other, 
when in life; but in order to come at the 
E truth 
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truth of this ttnatter, out i>hi»KvMiQffA 
ought to be t^cn npt oply from the he^t: 
tjiat brings ^ livinig apim^i jfecMieft iijtQ a^ 
putrid ftate, but fropi tlig|: wh^h, brirjgifc 

Little or mthif^ f?^nft$ feith^to t<^3 
have bejeiv-ajttenTipted tQ in^e ttig 4iftQ-^ 
very ; anjl ipq^ft of the authora whom 3t 
have had an opportunity o^ locking ini^ 
* have either pa^ed it over in filence, or 
hav^ faid nothing f^thi^orj concerning 
it* Dr. Shebbeare,. whjQ^ on account oS 
the fatyric^ mannGT in wJbich he hM 
treated almpft every authpr h^ ha? men-- 
tiqned, has npt att^inQd tji^t gre^dit hs 
wouH perhaps ptherwif? h*vftJbadit. ip ihs 
only one I have met with vyhp affiri»$>. 
that the degree, of heat in putrid di&afes^ 
cfpecially towards their laflL ftages* is aK 
w^ays Ip.fs than what is natural to the conr 
flitutipn in perfefl: health f 5 on which 

account 

* Since the writing of tljls, I have been inform- 
ed, that there is lately publilhed, fomewhere ia 
Germany, a diilfriation 'mtitled^lh Calorfy which 

6 V afferts 
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account he exclaims bitterly againA Boer-* 
haave, for inferring from an experiment 
he made, that a very great degree of heat 
is the caufe of animai putrefaSion. 

If has long been an obfervation, that heat 
does a great deal of raifchief in putrid diP 
cafes, and that cold contributes to their 
recovery; but, as I jaft now hinted, no 
attempt has hitherto been made to afcer- 
tain the exadl degree of heat that either 
brings putrefaftion on a living animai, 
pr that proves moft favourable to the in- 
ereafe of it after it is begun. I have known 
patients, at different times and in different 
difeafes, at all the different degrees of heat 
between 84 and 112, in whom no vifible 
fymptoms.of putrefailion enfued; and I 
Jiave known patients in highly putrid dif- 
tempers at feveral of thefe intermediate 
degrees : certainly this is a proof that pu- 
trefailion is at leall confined to no degree 
of heat, and that it can alfo exifl in a lefs 



aflerw the (anie thing, and itltircly ovCTturns the 
fiberhaitvian dodti/K, of heat being the caufc of pu- 
trefa^jon, 

E 2 degree 
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degree of it than many other diftempera 
are generally accompanied with. 

Sir John Pringle obferves, that in the 
military hofpitals, a putrid fever generally 
arifes when they are crowded, and efpe- 
cially if the weather be hot; that the 
iame thing happens in crowded barracks, 
and in the holds of tranfport ftiips, when 
the hatches are ihut; that, in fliort, it 
attacks every place that is ill aired and 
kept dirty, i. e. full of fteams from dif- 
eafed bodies j and that he has known the 
dyfentery and fmall-pox changed into a 
putrid fever, by keeping a tent too clofc 
fhut up. As he takes notice of the heat 
of the weather favouring putrefaftion, I 
could have wiftied that he had alfo fa- 
voured the public with an account of that 
degree of heat which he found moft condu- 
cive thereto. I could alfo with to fee the 
degree of heat determined in crowded 
barracks, jails, or the holds of tranfport 
fhips, where this diftemper generally be- 
gins, and afterward rages. I am fully per- 
luaded it would appear, that the heat is 
8 not 
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not nearly fo great in any of thefe places, 
as in many others where no putrid diftem- 
per ever arifes. 

I remember, in the French prifon at 
Dundee, the jail fever made its firft ap- 



pearance 



1 a fmall low room with a ftone 



floor, while the garrets, intolerably hot in 
the middle of fummer, but better aired, 
were perfeftly free ; and though, in its 
progrefs through the jail, it afterward 
arrived at the garrets, it continued always 
moft fatal in that room where it firft be- 
gan, which was the only low room in the 
houfe occupied by the prifoners j and as 
far as I can recoUedt, none ever took 
the fever but thofe who flept in the fmall 
rooms where the air was confined. Here 
we have a putrid difeafe, beginning in a 
cool damp place, ill aired, while feveral 
very hot dry ones, with a free circulation, 
remained perfedly free from it till the in- 
feiSion was repeatedly carried to them. 
Andwhat Sir John Pringle mentions, of 
the fmall-pox and dyfentery being change^ 
into J putrid fever by keeping a tent too 
^"*'' E 3 dofely 



54- 



EXPERIMENTAL 



clofely (hut, appears to have happened 
much more from a ftagnation of the air, 
than from any heat it could thereby ac- 
quire ; for every one who has been en- 
camped, knows that a tent can hardly be- 
come too warm, except while the fun is 
teating upon it, and that it generally 
grows pretty cool during the night; and 
therefore the heat could hardly efFedl this 
tranfmutation ; whereas the effluvia arifing 
from the fmall-pox, or from the foetid 
dyfenteric excrement, by being confined 
and accumulated, might very eaiily do it. 
Dr. Brocklelby, in his Account of the 
Difcafes of the Army, obferves, that in 
the temporary hofpital eredled in the Ifle 
of Wight, which was very cold, from the 
flovenlinefs of the workmanflijp, fewer 
patients died than in the better quarters, 
though all were under the fame regimen, 
and medicines ; and that in aj] places 
where fires were kept, though otherwife 
well aired, the patients died faft, which did 
not happen in theplaces where no fires were. 
This obfcrvation fcems to contradift fome 
things 
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things that I have faid ahove ; but upon 
confidering the matter more fully, I am 
perfuadcd the faft will be, that though, 
perhaps, no degree of heat may be able 
te produce putrefaftion in a freely circu- 
lating air ; yet if in this circulating air, 
putrid particles are already exifting, it 
may render them more deleterious. 

If great heat had a power of producing 
putrefadlion in the animal fluids, there 
are feveral circumftances in life which 
would make many people particularly ob- 
noxious to it : as for inftance, thofe who 
Work in glafs-houfes, at large furnaces, &c. 
but we do not find that they arc more 
liable to it than others. The inhabitants 
alfo of the hotter climates would be more 
fobjeft to it than thofe of the colder ones ; 
yet I do not find, that in the Weft Indies 
more people die of putrid fevers than in 
Britain ; and Profper Alpinus exprefsly 
denies that the plague, which annually 
viiits Egypt, is caufed by the heat : Ex w- 
HJirau (fays he) aert's immidica ptflikntiam 
^hrtam fniffg Mms baStenut ihi vidit, chfer^ 
"^^i? E 4 'samm 



56 



EXPERIMENTAL 



vatum vero efl, ab infigni aeris calore pottus 
omne pejltferum contagium ext'tnBum f£r. 
The plague indeed is not a native of our 
northern climates; and, on the other hand, 
it is no native of Egypt, of the Eaft nor 
Weft Indies, nor of many other climates, 
equally hot with thcfe, -from which it is 
often imported : other caufes muft there- 
fore concur to produce this and every 
other putrid diflemper befides.the heat of 
a climate, or of a room, or place where 
people are fhut up. It is true, that the 
plague, and every other putrid difeafe, 
has been obferved to decline, and at laft 
totally to difappear, during a long conti- 
nuance of cold, dry, frofty weather; but 
we have no inftance of moift foggy wea- 
tlier having the fame eifeift, of whatever 
degree of cold it was : and therefore we 
niay conclude, that thedeflroying of thefe 
putrid miafmata, or rendering them inac- 
tive, is owing at leaft to more caufes than 
that of mere cold. 

, But to illuftrate this ftill further, let it 
lie obferved, that ^U the accounts I hav^ 
! :. ever 
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fvcr met inth of ^w origin of patrid ma- 
lignint fever?, ^rec in this, that though 
thev mav attack individuals from a com- 
bination of particular circumftanccs ; yet 
they feldom or never become epidemic 
amongfl any number of pcrlons liWng in 
the open air, however warm this air may 
be ; whereas, on the other hand, they 
feldom or never mifs to attack a multitude 
ihat up in a clofe place, let the natural 
heat of that place, or even of the atmo- 
fphere, at the time the difeaic is produced, 
be ever fo little. This refleftion iirft gave 
birth to an opinion, which I am fincc ftill 
more confirmed in j it is, that when a 
multitude are clofely (hut up together, 
the putrefaction which arifcs, docs not de- 
pend fo much for its caufe on the heat 
of the place where they are confined, as 
on the feptic particles continuiilly flying 
off from the lungs of every one prcfcnt 
by expiration. For that the air expired 
from the lungs even of the moft health- 
ful, is replete uith feptic particles, ap- 
pears evident from fcvcral experiments j 
of 
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cf which I Ihallonly mention the follow-. 
. Six drachms of frelh mutton was 
[divided into four equal parts, and each of 
fe parts put into a fraall phial with a 
EBttlc water ; the upper part of three tif 
; diefe gUffes was filled with air expired 
from the lungs of three different perfon^, 
young, and in pcrfe<ft health; and the up- 
per part of the fourth glafs was left full of 
the common atmofpherical air : in this 
condition they were all corked, fealcd, 
and fet together in a heat of about 84 de-* 
grees. The mutton in all the three gialTes 
which contained the air that had been 
breathed, began to putrefy at leaft fcven 
hours fooner than that piece contained' iri 
the glafs with the common atmofpherical 



There can hardly be a ftronger pfoef 
than this, that air expired from the lung* 
of the human fpccies is a feptic ; and if 
it becomes fo very confidcrably fo, hy 
being only once breathed, what muft it 
do in clofe places, when breathed many 
hundred, nay, perhaps, many thoufandS 
of 
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of tioies, and when entering every exw 
meat into a wiety of diiierent lungs, 

many of which arc perhaps in a difcated 
ftate, whereby the whole atmofphcre of 
tke place foon becomes an accumulation 
of highly putrid miafmata ? llcnce i( 
appears, that air often expired is of all 
others the ftrongeil pre-difpofing caufc to 
putrefadlion ; and that the heat of a cli- 
mate, of ajail> &CC, can only operate a$ 
feconJary and fubordinate caufes, by ren- 
dering the putrefa^ve contagion already 
cxifting, more ailive and virulent ; but, 
as vi'as obierved before, can never call it 
forth into exiftencc. 

It may, perhaps, be imagined, from my 
having given fome hints, that I fufpcflcd 
the degree of heat in putrid difeafcs was 
, below what Is natural, as well as from 
fome other obfervations I have made con- 
cerning the effctas of it, that I am in thcfe 
cafes aa advocate for a warm regimen, in 
order to raife it to a proper ilandard. I 
have no fuch intention, as, Ihould I do fo, 
it would be adifig dicedlly contrary to my 
own 
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own opinion. I have beftowed a confi- 
derablc fhare of attention on this fubjeft; 
but none of the obfervations rcfulting 
from this attention, give me the fmallefl 
authority to conclude, that a warm regi- 
men, or the heat of a place, will, in 
any manner, contribute to augment the 
conftltutional heat ; and far lefs to reco- 
ver it when loft. 

We arc not always coldeft when our 
own fenfations tell us fo, nor warmeft 
when we think we feel the greateft heat. 
This is one proof of what I havejuft now 
mentioned ; I iliall add a few more. — Af- 
ter being long out in a cold winter day, 
■when I imagined myfelf almoft chilled 
to death ; the mercury, in a fmall pocket 
thermometer in one of my arm-pits, was 
almoft two degrees higher than it was 
about three hours after, when I was fit- 
ting and fweating in a room with a very 
large fire. Nay, even in the cold fit of 
an ague, when the ftrongeft poflible {cn~ 
fation of frigidity is prefent ; it appears, 
by Dr. Home's experiments, that the de- 
gree 
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l^ec of heat is often greater than what is 
liiatural to a healthful ftate. The exter- 
nal atmolpherical, or any other external 
I heat, applied to the body in a free cir- 
fculating air, feems to affecS it very little, 
[ tf not augmented many degrees above the 
conftitutional heat of that body. It may 
■fcem a problem, that the heat of a man 
. (and indeed of every other animal) does 
I hot rife and fall in proportion to that of 
it ■file aerial fluid with which he is furround- 
"«d. But however problematical it may 
be, it is certainly a fadl : for let any man 
L make the experiment, and he will find, 
f that the mercury will generally rife as 
high, if not Iiigher, in the coldeft wea-r 
• ther of winter, as it will in the warmelt 
roffummer, by the application of a ther- 
mometer to any part of his Jkin. Nay, 
let a man carry a thermometer in his arm- 
pit in fummer, whether he remain long 
in the fhade, and long in the fun, he fliall 
find little, or perhaps no difference in the 
mercury. I fhall only add further on 
this head, that I have been informed, 
that 
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that the real heat of the inhabitants of 
the north of Scotland, is, at a medium, 
fully as great as that of the inhabitants of 
the Weft Indies, or any other of the 
warmeft climates. 

All thefe obfervatlons taken together, 
afford a ftrong and convincing proof, that 
animal heat does not depend upon the 
degree of warmth which is applied to 
the animal ii6 extra ; and fome fafl:s 
which I m.entioned before, as well as 
fome things I have juft now taken notice 
of, feem to prove, that external cold had 
a greater power of augmenting animal 
heat, than even external heat itfelf : but 
ftiould this be found to be a fad, it muft 
only take place when both the heat and 
cold are limited to certain degrees ; for» 
beyond thefe, any creature may be roaft- 
cd or frozen to death. Be this matter as 
it will, it appears plain, that every ani- 
mal is furnifhed with an internal princi- 
ple of generating and preferving its own 
heat ; and that this principle is much 
more eafily roufed up aad aSci5ted by in- 
ternal, 
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ternal, than by external caufes -, for a 
large quantity of fpirituous or vinous li- 
qupr> taken into the fiomach, will, lb 
far as I have obferved, encreafe the natu- 
wl beat of a man's body much more- 
than any tolerable degfee of external- 
Vaimth will : and in thoie coldneiles that 
generally attack the extremities before 
death, I do net remember ever to have 
. fccn any vifiblc benefit arife from the ul'e 
of warm external applications ; though I 
have feveral times feen warm generous 
cordials protrai^ life longer than could 
naturally have been expected. 

Having thus finifhed what I had to 
obferve concerning the effedls of heat in 
producing or aflifting putrcfadion, I flaall 
now draw this inference from the whole, 
that no reafonahle degree of heat applied to 
the body of any anitiml, hm a poieer of pro~ 
duCtfig or augmenting putrefaSiion in it, pre- 
sided that tbe air it breaikei be kept cool and 
circuhtitig. If the air is not kept cool, 
the feptic particles, as I obferved before, 
coRtipualiy flying off from the lungs and 
fur face 
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furface of the body of a human fubjeft, 
may by the heat be rendered more dc- 
ftru<2ive. If it is not kept circulating, 
they will be accumulated in greater num- 
bers, be repeatedly taken back into the 
lungs, and thrown out ftill more feptic 
at every expiration, till the whole air of 
the place become fufficiently loaded with 
deftruiftive particles, not only to accele- 
rate the death of a perfon already infed- ■ 
ed, but alfo to infeiS thofe who are in a 
found ftate. 

From what has been juft now faid, I 
think it appears, that an atmofphere con- 
fined, and rendered putrid by being of- 
ten refpired, is perhaps the only caufe, 
why putrid difeafes fo frequently attack 
all clofe places where numbers of people 
are fhut up ; and therefore, all fuch cir- 
cumftances fliould be feduloufly avoided. 
When they become unavoidable, huma- 
nity ought to alleviate them as much as 
poflible, by all the methods that can 
aflift in making a circulation of that vital 
fluid fo necelTary to animal life. A very 
ufeful 
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J concerning the- maoage-* 
ment of patients in putrid direafcs, natu- 
rally arifes from this hd.: it is, that the 
curtains of the bed Ihould never be kept 
too much fhut ; for, if they are, the pa- 
tjent is thereby fuhje&q^ to breathe the 
fame air many tiiass over, whereby he is 
foon involved in a putrid atmofpherc, 
which ought rather to be carried off by eve- 
ry poflible endeavour. To effedluate which 
I fiiould not in the lead hefitate, not only 
to keep the curtains of the bed always 
open, but alfo to keep the doors and 
windows of the room frequently fo. Nay, 
in order to carry off the putrid effluvia 
conftantly arifing from the lungs and bo- 
dy of the patient ; it might even be ad- 
vifeable to place his bed in fuch a man- 
ner, that a conftant ftream of air Ihould 
always be paffing over him, which would 
effetftually fecure him from being again 
hurt by any of the putrid particles once 
thrown off by nature. This might per- 
haps be thought an attempt too daring, 
on account of the cold; and as it woul4 
F be 
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be deviating confiderably from the com-^ 
inon road, would be ftrongly objefted 
againft by that part of mankind who are 
led by cuftom, and pay an implicit obe- 
dience to whatever has received the fanc- 
tion of time : but certain I am, it is 
founded upon rcafon; and I am confcious, 
that no cold arifing from it could be 
half fo deftruftive as a highly putrid at- 
mofphere ; efpecially when we confider, 
what was obferved before, that external 
heat or cold in a moderate degree j feems to 
have but very little power over the heat of 
an animal. 

As this fubjeft of the effedts of heat, 
has infenfibly led me into an enquiry con- 
cerning the management of patients in 
putrid diftempers ; I fhall beg leave to be 
indulged in a few more obfervations upon 
it, before I conclude. 

As the breathing a cool frefli air, feems 
above all other things a Jine qua non, di- 
rections to fupply the patient plentifully 
with it, can never be too frequently or 
too ftrongly inculcated: where this is 
^ ' ^ impofliblc 
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impoffible to be done, as in jails, the 
holds of Iliips, &c. every method we are 
capable of mentioning, fliould be tried 
to correal and deftroy the virulence of 
thofe putrid particles which cannot pofli- 
bly be diflodgcd. Authors have from 
time to time contrived a variety of things 
for this valuable purpofe ; fuch as burn- 
ing aromatics in, or fprinkling the room 
with, them ; washing the room with vi- 
negar, with fpirits, &c. — It does not ap- 
pear, however, upon the ftri<fteft enqui- 
ry, that thefe methods have been attend- 
ed with any remarkable, nor indeed 
with any vifible fuccefs. Their intention, 
indeed, is certainly a very rational one, 
viz. to impregnate the whole air of a 
room with antifeptic matter, in fuch a 
manner, that the patient may draw a 
good deal of it into his lungs at every 
infpiration. But as their having hither- 
to done fo little good, gives ground for 
a fufpicion, that they have either in this 
■way not been intimately enough blended 
with the air, or not blended with it in 
F z . a fuf- 
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a fufficient quantity* I think other me* 
thods ought to have a fair trial alfo ; efpe- 
cially as there feem to be others, better 
calculated for rendering any antifeptic 
■ matter more light and fupportable by, 
and more difFufible through, the air of a 
room. 

It was obferved before, towards the be- 
ginning of this ElTay, that Dr. Macbride 
had fweetened feveral pieces of putrid 
meat, by fufpending them in the fteams 
arifmg from fermenting antifeptics ; and 
this, methinks, furnifhes us with a hint 
how to endeavour to correft the air of a 
confined place, and render it antifeptic, 
where patients with putrid difeafes arej 
which iSj by placing large quantities of 
fermenting antifeptic mixtures in diffe- 
rent parts of it. If this expedient fiiould 
not be found to anfwer, a ftill farther trial 
may be made : let a large quantity of a dc- 
co<3ion of bark, chamomile flowers, &c. 
when in the aft of fermentation (into 
which ftate it may eafily be brought) be 
put by the patient's bed-lide» and his head 
7 fupported 
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fupportcd over it Co as to breathe the 
iteam as often and as long at a time as 
can be done. Should this method produce 
any good efFeft, it might very eafily be im- 
proved by means of a machine contrived 
to convey the greateft part of the fleam 
ariiing from fuch a mixture, into the 
patient's lungs. 

In the beginning, at leaft, of putrid dif- 
eafes, before the patient's ftrength is 
much exhaufted, this might eafily be 
tried : and I leave it to the judgment of 
thofe converfant in the nature of anti- 
fcplics, to determine whether it does not 
promife to be attended with advantages 
fijperior to any of the methods mentioned 
above -, only farther obferving concerning 
it, that as thefe difeafes are always very 
alarming, and fpeedily require every pof- 
fible effort to be made againft them, I 
think it the duty of every perfon, to whofe 
pare they are committed, to neglcft no 
opportunity of trying every fafe method 
of introducing as much antifeptic mat- 
ter into the blood as he can : and to this 
F 3 ho 
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he will be the more readily difpofed^ 
when he confiders hcrw unavailing moft 
of the medicines hitherto prefcribed a--* 
gainft putrid malignant diftempers have 
been, and how little progrefs we have as 
yet made in curing them, 
' Though aim oft every medicine recom-^ 
mended by late authors for the cure of thefe 
difeafes, has been antifeptic, andpropofed 
with a view to correct the piitrefccncy of 
the humours; yet, as far as I know, antifep^ 
tics have only been given by the mouth, of 
injefted into the inteftines ,• both of which 
ways may be> and often are, hindered 
either by a vomiting or a purging. To 
thefe two ways, formerly praftifed, I have 
here humbly propofed the addition of 
two others, that of introducing it thro*: 
the fldn, and by the lupgsj neither of 
which, I flatter myfelf, can poflibly be: 
pbftrufted by any accident that can hap-; 
pen. 

I do not pretend here to lay down a- 
plan for the management of malignant 
diften>peFS through all their different; 
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ftages and accidents ; fenfible that it , 
would be a tafk far above my capacity, 
and that it is aheady, perhaps, as well ex- 
ecuted as it poflibly can be, by the accu- 
rate Dr. Huxham, and Sir John Pringle. 
I fliall only make one obfervation more, 
which is, that in all the putrid difeafes I 
ever attended, lb faras lean recollect, thofe 
patients generally did heft who had the 
Icaft fenfible evacuations of any kind; 
that where profufe fweats came on, I do 
not think, any one ever recovered ,- and but 
very few, where there were more than ■ 
three or four ftools in a day. This, I; 
think, evidently points out to us, that; 
thefe evacuations at leaft fhould be avoid- r 
ed ; as alfo that the cure of thefe diftem- 
pers is to be attempted almofl: folely by al--; 
teratives ; for a contagion once received- 
into the body, foon intimately blends it-- 
felf with, and contaminates every part of: 
iti and while the whole is thus contami- 
nated, we may fubftrad as many of the. 
parts from it as we pleafe, without leaving- 
the remaining ones any better : while one 
F ^ fingle 
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fingle infedled particle is left, it will ftiU 
have a power of turning all the others in- 
to a like nature with itfelf ; and were we 
to proceed intirely by the evacuatory me-^ 
thod, fo long as we left one particle, it 
would ftiU be an infcited one. 

I do not mean by this, that no evacu-^ 
ations fliould ever be here attempted i 
where the prims vis are overloaded, it 
will certainly be highly necefiary to re- 
lieve them ; but whoever proceeds any 
farthftr without the moft manifeft indica- 
tions, aflutedly deviates widely from the 
p&th chalked out by nature, and endan- 
gers the life of his patient : the cure, 
therefore, can never be reafonably at- 
tempted, by fubftradting a putrid from a 
putrid part ; but by transforming the 
whole again into a found ftate, by the in-f 
troduflion of fuch antifeptics into the 
body as we know from experience have a 
power of corredting and deftroying pu- 
tPefcency, and reftoring the cementing 
ptitl^iplc. Of bond of union, to matter, 
whicl; 
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which keeps it from runniog into diiTolu- 
ticfn. 

As I think I have made it appear, hy 
what has been faid above, that the degree 
of heat requilite to make an antifeptic 
bath penetrate the ikin, cannot poffibly 
do any harm in a putrid difeafe ; and as 
I have plainly proved that diHoluble anti- 
feptic falls, and even the particles of aati- 
feptic vegetab»;s in a decoftion, do pene- 
trate the human (kin in pretty large 
quantities ; I (hall now conclude the pre- 
fent Eflay, with a view of the ufes that 
may be made of this difcovery. 

In the firft place, it appears to me, tliat 
it would be an excellent means ofprelcrv- 
ing the body from an epidemic pcftilcn- 
tial contagion J as alfo from the particular 
contagion of 9 jail, or any other confined 
place; as the body, by two or three times 
bathing, might be fo well ftored with an- 
tifeptic particles, as to enable it to expel 
or dedroy any feptic ones that might find 
entrance* eitlier by the lungs or other- 
Wiie. 

Secondly, 
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Secondly, Bathing in antifeptics, as 
above recommended, and receiving the 
fleams arifing from them into the lungs, 
would certainly prove very powerful auxi- 
liaries to their internal ufe; and by the 
conjoined force of thefe methods taken 
together, perhaps the progrefs of a dif- 
eafe might be flopped, which would prove 
too powerful for any one of them alone. I 

Thirdly, It affords at leaft a probabi-^ 
Ilty of fom'etimes faving a patient from 
the jaws of death, when internal remedied 
have failed, or when they cannot be re- 
tained in the ftomach or inteftjnes,' in 
confequence of which no benefit can be 
cxpefled from them. 

Fourthly, It points out an eafy and 
fafe method of curing the agues of chil- 
dren, who are too young to take fo difa- 
greeable a medicine as the bark, or even 
of adults who have a natural antipathy to 
it ; of whom there are not a few to be 
met with, though there are ftill morev 
who have acquired an averfion to it, and 
would fubmit almoft to any other method^ 
however 
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however troublefome, rather than be ob- 
liged to fwailow it. 

Thefe, I think, are the principal cafes 
in which the external application of anti-' 
feptics will take place. The advantages 
which they have, when fo applied, over 
the internal method, I have already 
hinted at : they are, firjit a much greater 
quantity of the antifeptic can be conveyed 
into the blood in this way, than when it 
is taken into the ftomach. Secondly, 
Here they enter more immediately into 
the blood, than when obliged to go 
through the tedious courfe of chylifica- 
tion and fanguification. TbirJ/y, The 
particles of an antifeptic which enter 
into the blood in this way, are much left 
altered from their original nature, than, 
thofe which enter into it after they have 
undergone the aiftion of the ftomach, of 
chylification, and fanguification. And, 
/ff/?/y. No cafe or condition of the patient 
can prevent us from making this applica- 
tion i whereas feveral accidents may put 
it. 
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it intirely out of our power to avail our-* 
felves of the other. 

But neither from theTe very great ad- 
vantages attending the ufe of antifcptics 
externally applied, nor indeed from any 
thing that I have faid in this Eflay, vrould 
I be underftood to mean, that the internal 
ufe of fuch medicines ought to be totally 
iftegkfted. When nature is attacked by 
fo potent aft enemy as putrefaftion, all 
the auJtiliaries that can be brought to her 
iflillance will benecelTaryj and therefore 
I would recommend both thefe methods 
Joined together, not only at the beginning 
of the attack, but even when a perfon has 
been in an infecSed place, with this cau- 
tion only, always to let the primce via bt 
frji ckanfed. 

In the gfcateft part of the firft of thefe 
experiments, I diflblved nitre along with 
the bark. My reafon was, bccaufe at 
that time I knew nitre to be a ftrong an- 
tifeptic, and was fure that it penetrated 
the Ikin ; but was not then certain whe- 
ther the bark would do fo, as I had not 
made 
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made the experiments necefTary to detef-^ 
mine it. I am ftill, however, of opinioa 
that method may be ufeful, as thofe anti- 
feptics may aflift the operation of each 
other^ and fo be rendered more power- 
ful. 



ESSAY 



( 78 ) 



€ff}fid^^0fii&if>fibB dWfit&f>fit&i^}fib 



E S S A Y II. 

On the Doses and Effects of 
MEDICINES. 

IT had long been my opinion, that ai 
great variety of things were retained 
in the materia medica, which were either 
altogether ufelefs, or given in fuch trifling 
dofes, that little or no benefit could rea- 
fonably be expeded from them. The 
fame of many of our prefent medicines 
has arifen from accident ; and ftill more 
of them, perhaps, have been intro- 
duced into practice by the ip/e dixit of 
fome celebrated perfon, who himfelf, with 
an afluming air of knowledge, had only 
Verted what he had learned by cuftom, 

4. « 

heard by tradition, or taken from the au- 
thority of another. In this manner, by 

much 
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much the grcateft part of the remedies at 
prefent made ufe of, have been handed 
down to us from our anceftors, and 
through a long fucceflion of ages, their 
nature and virtues have efcaped examina- 
tion : Cuftom has given them a fanflion, 
which CreduHty has rendered ftill more 
facred ; and Indolence, confidering it as 
the ihorteft and eafieft road to fcience, to 
make ufe of the obfervations of others, has 
IlothfuIIy folded her hands, and declined 
the tedious way to knowledge by experi- 
ment and examination. 

The end ofevcry fcience is, Drought to be, 
to render mankind more happy,either by ob- 
viating altogether, or alleviating, as much 
as is pofiible, thofe evils to which human 
nature is incident; or by procuring thofe 
benefits and pleafures which the Author 
of our being has wifely placed within the 
reach of an induftrious application, either 
of our corporeal or mental powers. The 
fcience of medicine evidently tends more 
than any other to the former of thefe valu- 
able purpofes ; and therefore ought to be 
cultivated 
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cultivated with the utmoft care and afli- 
duity ; and when we confider that it has 
been ftudied almoft time immemorial, by 
the raoft learned and ingenious men of 
every age; it is furprifing that it fliould 
ftill appear in its infancy, and that the 
principles upon which it depends, ftiouldt 
ftill be Co vague and undetermined. To 
mention all the various reafons that might 
be offered for this, would be deviating 
from my prefent purpofe ; I /hall therefore 
only take notice of one of them, which is, 
the almofl: infinite number of remedies 
which have from time to time been intro- 
duced into the materia medica, and which 
have now fwelled it to fiich an immenfe 
bulk, that the longeft life, and the largeft 
experience, is incapable of ever becoming 
thoroughly acquainted with the virtues 
of one fourth part of the materials that 
compofe it. Would it not therefore be 
much better for every practitioner to con- 
fine himfelf to the ufe of a few of the moft 
valuable and approved remedies, by which 
means he would in time become tolerably 
fenlible 
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fenfible of what they were able to per- 
form, than to launch out at once into the 
wide and unlimited field of natural pro- 
duftions, and rather prefcribe an endlefs 
variety of things at an uncertainty, than a 
few, whofe operations he is certain he can 
depend upon. 

Every young ftudent who has read a 
number of medical books with a view of 
profiting by their inftruftions, though he 
has frequently met with very high enco- 
miums on the virtues and effefts of a vaft 
variety of medicines, and thereby thinks 
himfelf provided with afufficient ftock of 
materials to combat againft everydiftemper 
thathemay be called to; yet when becomes 
to try them, will (I am forry to fay it) be 
too often mortified to difcovcr that he 
can neither find them pofleffed of any vir- 
tue, nor productive of any effedl. Fre- 
quent difappointments of this nature, and 
a defire of having the dofes and effedts of 
the medicines moll commonly made ufc 
of, more properly afcertained than they 
are at prefent, were the motives which 
G induced 
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duced me to make the following cxpe-* 
^'fiments ; which I intended to have profe- 
euted much farther, had not one of them 
•Imoft proved fatal to me, and fome of 
f the others given me fo much uneaiinefs, 
that, from motives of felf-prefervation, I 
was obliged to defift. However, what 
wIU appear from the following fails, will 
lie fufficient to Ihew how infignificant 
fomo things are, which have long retained 
a very high chara(fter i and how much 
others have been trifled with, by being 
given in very fmall quantities, which in 
larger dotes might have anfwered the moft 
valuable purpofes. 

As caftor has long been -eftecmed, by 
the general confent of practitioners, a very 
powerful antifpafmodic, and cordial re- 
ilorative ; and as it has been univerfally 
received an ijigredient in the greateft part 
ftf antihyfleric medicines, I refolved to try 
whether I could dJfcover by its effects, 
how far it would anfwer thofe purpolei 
for which it is fo often prefcribed. 
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EXPERIMENT I. 

I took a bolus of ten grains of carter, 
made with a little fyrup of fugar. A 
thennomcter had been applied to the pit 
of my ftomach half an hour before J took 
it, during which time the mercury had 
rifcn to 99 degrees j it was kept there for 
two houfG more, but the mercury never 
arofe any higher. My pulfe, before the 
experiment, had beat yi ilrokee in a mi- 
nute : it continued for fome houre after, 
beating fometimes 70, and fometlmes 71, 
I felt no other effcdt from the bolus thaa 
a few difagreeable erudations. 
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The following ' day I took a bolus of 
half a drachm of caAor. This neither 
produced any alteration on the mercury in 
the thermometer at my ilomach, nor oa 
the number of my pullations in a minute ; 
tlu only e^e<^ It had wa^tbe eructations, 
i> G 2 which 
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which were pretty much the fame as in 
the laft experiment. 

EXPERIMENT III. 

■ ' • « 

Two days after this^ I took one drachm 
^f caftdr. The mercury in the thermo- 
meter at my flomach, which before tak- 
ing it had flood at 9 1 1^ was in an hour 
after rifen to 92!, where it continued till 
the thermometer was removed. My pulfe 
was not in the leaft altered, nor was I fen- 
fible of any other efFeft than the erudtji- 
tiohs, which were neither fo frequent, nor 
fo difagreeable as in the former experi- 
ments. . 

EXPERIMENT IV. 

- • - • - ' ... 

The two following days, I took two 
more bolufes of caftor j the firft contain- 
ing one drachm and a half, and the fecdnd 
f wo drachms. But I could neither difcover 
by the thermometer, that they made the 
finalleft difFi?rence on the natwal heat of 
my body; nor by the number of pulfa- 
fv-- ' - tions 
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tions in a minute, that they had any way 
afFetfted the circulation. I fhould not 
have been fenfible that I had taken them 
from any other effedt than the eruftations, 
which indeed were but few and trifling. 

Whatever is the modus operandi of al- 
terative medicines, or what power they 
may have to change the nature of the 
blood and other fluids, without afFeflIng 
us fenlibly while they are doing it, I fhall 
not pretend to determine. But furely a 
medicine which has been fomuch efteem- 
ed as a cordial, and fo often given to raife 
and exhilarate the depreffed fpirits, ought 
to do fomething to convince a perfon 
thai he has taken it. The ufe of wine, 
a generous meal, moderate exercife, and 
chearful company, all tend to diflipate 
what is called lownefs of fpirits : but 
they operate in a viflble manner; they 
augment the natural heat and force of 
the circulation ; whereas cafl:or, as ap- 
pears from thefe experiments, docs nei- 
ther; for I felt no manner of efi^eft from 
any of thefe dofes, though the laft of 
G 1. them 
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tbem wa€ at Icaft fout* times as large ^i 
any I had ever kpoWn to be given. If 
there is therefor^ any virtue in this drug, 
apfw^rable to the intentions for which 
it is «fuftlly prefcribed, it muft be given 
in much larger dof(?s than has hitherto 
biDeA done i aqd dnCe two drachms of it 
could be taken not only V^rith . impunity, 
hut without operating in any fenfiblc 
manner, how trifling and infigniiicant 
muft fifty or fij^ty drop$ of the tinfture 
be, when they do not contain aboVe on$ 
grain of it. 

Neumann and Sthal, as far as J know, 
were the firft who doubted the virtues 
of caftor. 3everd eminent praditioners 
of late have followed their example, and 
Seldom prefcribed it but to pleafe their 
patients,, with many of whom it ftill re- 
tains a celebrated name^ on account of 
its high price, and the large dofe that 
muft be neceff^ry to produce any valuable 
cfFedl^ J think it but ill deferving of a 
place in the prefent catalogue of medi- 
cines^ as a fmall 4ofe of it, I am fure^ is 
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ufelefs^ and a dofe of it large enough to 
be ufeful (if any dofe of it can be fo) 
will be much too dear to be obtained by 
the generality of mankind, and much too 
tempting to efcape fophiftication. 

I fhall iqpnclude this rpmajrk by ob* 
fervingy that caftor has been much efleem* 
ed for its virtues as an antifpafmodic« 
The experiments I made with it gave me 
«o opportunity of determining this ; but» 
from the caofl a^purate obftprvations I have 

r 

been able to make, and from the accounts 
I have received froni others, no benefit 
has ever perceptibly arifen from the ufe 
pf it in fpafraodic cafes. 
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EXPERIMENTS 



WITH 



SAFFRON. 



CAFFRON, as well as njany other 
medicines whofc operations have ne- 
ver been minutely inquired into, has not 
wanted a number of authors who have 
extolled its virtues, and celebrated its 
praifes in a manner perhaps a little exfra-^. 
vagant. An inftance that was mentioned 
to me of a lunatic, who fwallowed a very 
large quantity of it without being hurt, 
gave me the firft hint of inquiring into 
its efficacy, by the following experiments : 

EXPERIMENT I. 

Ten grains of fafFron^ made into apafte 
with a little bread, was taken in the 
morning oij an empty ftomach* It made 

po 
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no alteration on the mercury in the ther- 
mometer at my ftomach : it did not aiFca 
my pulfe, nor operate in any manner that 
J could be fcnfible of. 

EXPERIMENT II. 

The next day I took one fcruple of faf- 
fron, which did not alter the height of 
the mercury, though my pulfe foon after 
was more frequent by two or three ftrokes 
in a minute. This I imagine was acci- 
dental, as I felt no eifeftfrom my dofe. 



EXPERIMENT III. 

As none of the dofes in the laft expe- 
riments had given me any kind of fenfa- 
lion by which I could difcover their ope- 
ration, I fome days after took two fcruples 
of it. An hour afterwards I found the 
mercury in the thermometer at my fto- 
mach rifen one degree : upon this I ex- 
pcfted that my pulfe would be rifen alfo, 
but was very much furprifed to find it 
fallen from 72 to 66 ; and ftill more to 
find 
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find that it Continued about 66 and 67 all 
the reft of that day- 

EXPERIMENT IV. 

Some days after this I took four fcruplcs 
of faffron. This had no manner of ef- 
{c&, either, on the mercury in the ther- 
mometer at my ftomach, or on my pulfe ( 
fo that I concluded the remarkable dimi- 
nifhing of it in the laft experiment had 
not been owing to any efFeft of the faf- 
fron, but to fome other caufe. Though 
this dofe was very much larger than any 
that are commonly given, yet I neither 
was fenfible of the fmalleft eifeit from it, 
nor from any of the others ; and therefore 
' I defifted from taking any more, being 
fully perfuaded that, if the dofe of faffron 
is to arife above a few fcruplcs, there are 
few patients who will ever be prevailed on 
to take it, as it has a naufeous, djfagree- 
able tafle, and can hardly be di%uifed by 
qaixing it with any other preparation. 
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Galen is of opinion, that the liberal ufc 
of faffron either takes away rcafon, or 
procures death ; and Bocrhaave has claflcd 
it among the narcotic poifons. But, with 
all deference to the authorities of two 
fuch iliuftrious authors, as well as to that 
of feveral others, whofe opinions have 
been nearly the fame, I cannot help think- 
ing that it is a medicine (if it defervcs 
that name) juft as innocent and as ufelefs 
as any in all the materia medica : at leaft, 
thus far I am certain, that if any good, or 
indeed any ill, can be done with it, the 
dofes muft be made infinitely larger than 
any that the prefent praftice allows of.— 
While I was taking this drug, I expeftcd 
it would have perhaps tinged my urine, 
the colour of which I examined carefully 
from time to time, without being able to 
difcover the leaii alteration in it. I then 
tried it by fteeping in it pieces of clean 
linen rags, and of white paper j but it left 
no dye upon any of them ; a plain proof 
that there was none of the faffron in it. 
I flcxt examined the linen which I had 
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wore, but could find nothing like the 
dye of fafFron upon it, nor any alteration 
from the colour that it nfed to be when 
I threw it off. The excrement, how- 
ever, that I paffcd, was very ftrongly 
tinged with it. From all which obferva- 
tions it appears evident, that it does not 
enter into the blood ; for if it did, fome 
of it muft be in the urine ; and if any of it 
were there, it would certainly tinge a bit 
of lineri or paper. What feems moft pro- 
bable is, that it pafles entirely off through 
the- pramae vix ; and therefore is not very 
well qualified to do any of that good 
or evil which fome have afcribed to it. 
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EXPERIMENTS 

WITH 

N I T R E. 

*T^HE greateft part of the neutral falls 

' . feem» from what obfervatlons have 

< 

hitherto been made upon them, to be 
poflefTed of very confiderable fudorific and 
diuretic qualities. Among the moft va- 
luable of this clafs is nitre,* not only as a 
fudorific and diuretic, but alfo as a pow- 
erful cooler and a ftrong antifeptic. Se- 
veral other virtues have been attributed to 
It, of which we are not fo certain ; how- 
ever, as thefe already mentioned arc 
enough to render it very valuable, I 
thought a few experiments with it, in or- 
der to determine to what quantity it may 
be given, and what its efFe<fts are on the 
human body, would not be unacceptable 
to. the public. 

i Having 
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Having made a number of experiments 
oa the frigorific power of nitre> whco dif- 
Iblved in fluids, I conftantly bbferved, 
that on putting a thermometer into any 
fort of them, and afterwards throwing in 
powder of tKis fait, the mercury fell al- 
moil Immediately to the lowefl: degre^ 
that it would go in that folution ; and, in 
a minute or two after, began gradually to 
vife again, till it came to the fame height 
at which it had been before the nitre was 
put in- As nitre effervcfces but very little 
when mixed with any lic[uid, I fufpe(fted 
that the cold produced by it was not ow- 
ing to that caufe, but to fome quality in 
the nitre itfelf, which the external air, 
perhaps, feized on and carried away, when 

the folution was expofed to it. 

/ ... ■ . ■ . 

EXPERIMENT I. 

In order to fttkfy myfelf concerning 

Ais matter^ 1 «ook two four-ounce phials, 

and having filled them nearly full of water 

from the fame bottle, I put into each of 

I them 
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them two drachms of powdered nitre. 
One of them I corked and fealed with 
wax, and leaving the other without a 
cork, fet them both together in a cool 
place. After they had flood two hours, 
I poured the contents of that which had 
been expofed to the air into a tea-cup, 
and put the thermometer into it. In 
about a minute, the mercury funk five de- 
grees, but would go no lower. I then 
poured the folution that had beon corked 
and fealed, into another cup, and having 
raifed the mercury the five degrees it had 
fallen in its laft immerfion, put the ther- 
mometer into it alfo ; but the mercury in 
this only funk three dcgtx;es. 

The next day I repeated the fame ex- 
periment. In the folution which had 
been corked, the mercury fell only two 
degrees ; whereas in that which had not 
been corked, it fell almofl five. 



EXPERIMENT II. 
Two four-once phials were filled with 
ffirilus min^ereri, and fet together for one 
night J 
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night $ when, in one of them, which had 
been corked, the fall of the mercuiy was 
hardly perceptible j in • the other, it fell 
two degrees. 

EXPERIMENT IIL 

« ■ • 

I took two fmall phials, which con- 
tained each two ounces, and filled them 
with compound horfe-radifh water ; one 
of them I corked immediately, and left 
the other expofed to the air : after they 
had flood' three hours in the fame place 
where tjie water was ufually kept, I put 
the thermometer into a fmall tea-cu)), 
and poured the liquor that had been ex- 
pofed td the jiir upoo the ball of it : the 
mercury (when the liquor was all poured 
out) had fallen two degrees, but would 
go no lower. 1 then changed the thermo- 
meter into another cup, and poured on it 
the liquor from which the external air 
had been excluded : as foon as it touched 
the ball of the thermometer, the mercury 
began to arife ; and when the whole of it 
6 was 
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was poured out, it had rifcn nearly the two 
degrees which it had fynk by the cffufion 
of the former liquor, but would rife na 
higher. 

EXPERIMENT IV. 

This fudden rife of the mercury, which 
had not happened in any of the former ex- 
periments, furprifed me fo much, that to 
fatisfy myfelf further concerning it, I 
again returned each quantity of liquor into 
the fame glafs from which it had been 
taken j corked the one that had been left 
imcorked before, and vice verfa. In this 
manner, and in the fame place where they 
had been in the laft experiment, they flood 
all night, Ekfly next morning, I put the 
thermometer into a cup, and poured on 
it the liquor that had formerly been 
corked, and was now expofcd to the air : 
by this the mercury fell two degrees. I 
thea changed the thermometer into ano- 
ther cup, and poured on it the liquor that 
had formerly been expofed to the air, and 
H vva^ 
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was now corked : the mercury, while this 
was pouring on it, arofe almoft the two 
degrees it had fallen by the other liquor. 
From this it appears, that the relative 
heat of two equal quantities of the fame 
liquor ma/; be altered, and any one of 
them made hotter or colder than the 

• • 

dther, by excluding it from, or expofing 
it to, the air. 

M a * 

EXPERIMENT V. 

« 

I filled the fame phials with campho- 
rated fpirit of wine, taken from a bottle 
that had always ftood in a north room, 
and expofed them for two hours to the 
fun in a fouth window; I then put the 
thermometer into a cup, . and poured the 
liquor out of the uncorked glafs upon it 5 
the mercury arofe four degrees, but would 
go no higher. I next changed the ther-^^ 
mometer into another cup,- and pour-* 
cd the contents of the corked phial upon^ 
It, by which the mercury arofe two de- 

gt^eesmorc. • 
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•I filled the fame glafTes again with the 
horie-radilh water, and left them both in 
the fame place expofed to the air : when 
they had flood two hours, I examined 
them, and found them both exadtly of 
the fame degree of heat. I then cork- 
ed one of ihem, and left them there 
three hours longer j and on examining 
them again, found that the liquor in the 
corked phial was one degree and a half 
warmer than that in the uncorked one. 

EXPERIMENT VII. 



Two glaflcSj full of pure water, the 
one corked, and the other uncorked, 
ftood together three hours, in the fame 
place where the quantity of water from 
which they were taken had flood before. 
On examining them, the water in the 
corked phial was almoil one degree 
warmer than that in the other ; and on 
H 2 comparing 
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comparing the heat .of the water in the 
uncorked phial, with that dfJthe water 
from which it was taken, they were ex- 
a&ly equal ; but on comparing the other, 
it had acquired almoft one degree of heat 
greater than the original quantity, during 
the time it had been (hut up and feparated 
from it; for which acquifition, no other 
caufe could be afiigned than its exclufion 
from the external air. 

Thefe experiments, together with a 
variety of others whofe effeifts were nearly 
fimilar, inftead of confirming my con- 
jedture, that the air carried away the 
coldnefs from diflblved nitre, plainly de- 
monftrated the contrary ; and not only dif- 
coyered, but confirmed a faft which I had 
nevef fo much as thought of, viz. that 
a given quantity of any fiuid, excluded from 
ell communication 'with the external air, foon 
iecomei "Warmer than any other given quan- 
tity of the fame fiuid y left expoftd to it. 

From this I was led to conjedlure, that 
not only fluids, but perhaps all, or the 
greateft part of other bodies, may acquire 
- heat. 
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heat, when excluded froba the circulating 
air; and eyeit that the airitielf may becbmcl 
warmer when clofel^ fhut up, than tvhei^ 
at liberty to communicate with the qxtelr-^ 
nal atmofphere. This conje<fture feenis 
to be confirmed by the following experi- 
ments. 



EXPERIMENT VIIL 

Two thermometers, graduated exadly 
to each other, were hung in a room ^ one 
upon the infide of a clofet door, and the 
other on the outfide of it: the mercury 
was always one degree higher in the thcN 
mometer on the infide, than in that oq the 
outfide ; but when the clofet doo^ was 
left for fome time open, they exadlly 
agreed. 

EXPERIMENT IX. 

One of thefe thermometers was put inr 
to a fmall partition of a writing-deik, 
which was then locked, and the otiier 

' H 3 l^id 
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laid' on the outfide of it. The mcrcurjr 
in that which Was (hut tip, ftood ahvays 
one degree and a half higher than in the 
Other. 



EXPERIMiENT X. 

A thermometer was put into ian empty 
phial, and the mouth of the phial well 
luted ; fo that there could be no commu- 
nication between the inclofed and exter- 
nal air : in this fituation it ftood a night, 
and on taking away the luting in the 
morning, almoft as foon as the external 
air ruftied in, the mercury funk one de- 
gree. 

Fwtn thefe experiments I was induced 
to think, that there is a ftronger refrige- 
rating principle in the circulating, than in 
the ftagnant air; it was therefore natural 
to infer, that this principle (if it really 
exifted) would be increafed in proportion 
to the compreflion of the air, and velocity 
. of its motipn ; but by blowing forcibly on 

tho 
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the ball of a thermometer with a pair of 
hand-belJows, the mercury always, in a 
minute or two, rofe more than one de- 
gree; and in feme trials it rofe feven or 
eight, and as conftantly fell three, four, 
or more, when put into a window juft lift- 
ed up far enough to admit a very ftrong 
draught of air. 

The reafon of thefe fo very different 
phenomena, in cJrcumftances fo fimilar, 
I fliall not attempt to explain, but refume 
the experiments with nitre, which was 
the original intention of this Eflay. 

EXPERIMENT XI. 



I mentioned before, that in making 
fome experiments with nitre, I had con- 
ftantly obferved, that it poffeiTed a very 
great power of producing artificial cold, 
when diflblved in any fluid ; which led 
me to endeavour to difcover, whether the 
internal ufe of it would alter the conftitu- 
tional heat of my body. For this pur- 
H 4 pofe. 
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pofe^ I applied a thcnnQcneter to the pif 
gf my ilon&achji and the higbeft dc^e to^^ 
which die mercury would rife^ wa^ 98, 
my.pulfe beating yzflrokes ina itiintitc. 
I then took a^ drachm of nitre di^lved iti 
an ounce of water ; two minutes after this» 
my pulfations were reditced from 72 to 
64 ; four minutes after^ they were as low 
as 62; and Jfrom that time they began gra- 
dually to increafe, till at the end of ten 
Uiinutes they were at 70, and foon after 
at 72, the exadt number at which they 
were before I took the draught. About 
20 minutes after I had taken the nitre, 
on looking at the thermometer, the mer- 
cury had arifeh from 98 to 99 f ; and in 
20 minutes more, it was fallen again to 
98, and my pulfe ftill continued to beat 
72 : this was exaftly, in every re^eft, the 
ilate in which I was before I took it. 

As the riling and falling of the mer- 
cury in all the fubfequent trials was 
extremely ijrregular, I fhall leave out of 
my narrative of the following experi- 
ments, the obfervations I made on it, and 

* 

1^7 
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lay it down as a poftulatum, that wi^- 
ever power nitre may have qfeooHitg the ho^f 
il docs not exert it in any fetceptibk man* 
net on its external parti. 

EXPERIMENT Xlf. 

About an hour after I had taken tlie 
firft draught, I took a fecond. My pulle 
beat 70 before I took it, but in one mi- 
nute after, no more than 60, though it 
foon became quicker; fo as, at the end of 
ten minutes, to beat 68, and, in a few 
minutes more, 70. As foon as I had 
taken it, I felt a chillnefs over all my 
body, but more particularly at my fto- 
mach, which continued for about 20 mi- 
nutes to give me a good deal of uneallnefs. 
It then began to decreafe, and in little 
more than half an hour was intirely gone 
off. 

EXPERIMENT XIIT. 

The next day I repeated the fame ex- 
periment. Before I took the dofe my 
pulfe 
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pulfe beat 64 ; the fecond minute after; 
the flrokes were reduced to 60 ; the fifth 
minute after, they were at 63 ; and foon 
came to 64, as before I took it. 

Experiment xiv. 

> As the nitre had been fo ftrong and 
difagreeable to my ftomach when fo little 
diluted> the day following I took a drachm 
of it diflblved in two ounces of water. 
Before I took it my pulfe beat 73 ; the 
fecond minute after, it fell to 66; the 
fourth minute after, it arofe to 69 ; and 
from that time became ftill more fre- 
quent ; till, at the end of nine minutes, 
it had recovered its ufual ftrength, and 
yras at 73, 

EXPERIMENT XV. 

Twenty minutes after this dofe, I took 
a drachm and a half of nitre, diiTolved in 
three ounces of water. After two mi- 
nutes my pulfe was weak, fluttering, and 
unequal, and beat about 70 in a minute.^ 
I Soon 
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Soon after I felt a painful fenfation at the 
upper orifice of my ftomach ; and, on 
arifing from my chair, it was with feme 
difficulty that I walked through the room. 
I then returned to the chair, and felt my 
pulfe again. It was now become fo quick, 
fluttering, and irregular, and my head 
was fo giddy, that I could not exaiSly 
number the ftrokes it beat, though, as 
near as I could judge, they were between 
96 and 100. In about an hour, every one 
of thefe difagreeable fymptoms began to 
abate, and continued flowly decreafing all 
that day. The next morning, when I 
got out of bed, they were intirely gone 
off*. 

EXPE- 

* Soon after this experiment, on Sunday the 
eighth of September, 1765, I was called to the 
wife of a grocer in this city, who, intending to 
take a dofe of/;/ Glaub. fent her maid into her 
thop to bring a hzndful of it, directing her to the 
drawer where it lay. The maid miCloolc the drawer, 
and, inliead of theyTi/ Glauber, hrought a handful 
of nitre, dinblved it in warm, water, and gave it 
to her miftrefs, who, in order to avoid as much as 
polTiblc the difagreeable taftc o^ihefal Glaub. (which 
Ihe 
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EXPERIMENT XVI. 

I had taken every one of the preceding 
dofcs as foon as the nitre was diflblved ; 

and 

ihe fuppofed it to be) fwallowed the whole draught 
with thai: precipitation which is natural in thefe 
cafes ; but was furprifed to find a ftrengtb and pun- 
gency in it which (he had never difcovered before in 
taking falts ; infomuch that, to ufe her own phrafe, 
it had like to have choaked her. Immediately after 
ihe had taken it, a very feyere pain arofe in her fto- 
ihach ; upon which ihe fufpeSed that fhe had got 
ibmetbfng elfe inftead ot the falts ihe intended to 
take. She therefore defired the maid to fhew her the 
drawer from whence fhe had taken them^ which was 
the drawer where the nitre then lay. 

While they were making this difcovery, fht 
fickened) and threw up a few mouthfuls, which tafted 
very ftrongly of the fait. From the very moment 
ihe had taken it, ihe began to fwell, and continued 
* t6 inctieafe in fo furpriixng a manner, that at the 
etid of this vomiting, though not above three or 
four tninutes had elapfed fmce ihe had taken the 
dofe, the lace of her flays was ready to burfl afun-* 
der ; itni it was with much difficulty they could .te 
got ofFfobn enough to allow room for the increafing 
bulk of her body. Her neck too was affeftcd in the 
fame manner, and fo very much enlarged, that her 
necklace bad almoft ftrangled her while the afBilants 

were 
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and having by them fully iatisEed inyfelf 

that its efFedts, when (0 taken, were very 

evident 

were taking it pfF; nay, even her petticoats and 
garters were obliged to be loofed, fo univerially did 
the fwelling extend itfelf. All this happened in the 
fpace q{ fix or feven minutes ; nor was it more than 
ten from her taking the dak when I £aw her. As 
fcwn as I had difcovered what was the occalion of 
her complaint, I immediately ordered hsv 3 vomit 
of ipecacoana ; and^ the moment after Qie had fwaU 
lowed it, gave her large draughts of oil and warm 
water. By the afliftance of tbefe, fhe foon vomited 
pretty freely, and in proportion as the vomiting in- 
creafed, the pain and fwelling dccreafed ; fo that, 
after five or fix plentiful evacuations, they were both 
greatly abated. Having now recovered a little from 
the panic into which Ihe had been thrown, fhe wa$ 
extremely felicitous to have the remaijis of the 
nitre carried off, and therefore propofed to drink 
fome of ths/al Glauheri, in order to purge away any 
part of it that loighC be got into her inteftines. i • 
complied with her requefV, in hopes that the /alts 
would make her vomit more freely th^n Ihe had hi- 
therto done; which hap[>ened accorJingly } £oc Ih^ 
had no fooner dranl; a large draught of them, than 
fhe threw them all up &g4ii)> tu^eiher with fomc of 
the oil and water which had temained in her Aomach. 
Immediately after this, (he had a very profufe loofe 
ftop), accompanied With a little giiping ; after which 
Bie Was put to bed, where, in about half an hour, flie 
had 
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evident and confiderable, I now proceeded 

to try whether they would be the lame 

when 



had an abortion, having been two months pregnant. 
After the fetus was come away, Ihe began to evacu- 
cuate blood per vagineim ^ per anutn along with 
every loofe flool, of which fhe had a great many that 
day. On Monday, this evacuation, together with 
the flooding, were fomething ieflened ; but on Tucf- 
day they returned with greater violence than ever, 
and what flie then pafTed by flool feemed to be 
nothing but the villous coat of the intcftines 
mixed with blood. On this account I ordered her 
fome mucilaginous medicines, with opium; by the 
help of which thefe fymptoms were much abated on 
Wednefday, and on Thurfday night were almofl: in- 
tirely gone ofF. Eefides the fwelling and pain in 
her ftomach, which had feized her immediately after 
taking the nitre, the had been attacked alfo with 
violent pains over her whole body, but more particu- 
larly in the fm all of her back : thefe, however, did 
not continue very long, being aimoft intirely gone on 
the Monday, though fhe had fome flight returns of 
them after. On Sunday, about twelve o'clock, her 
head began to be afFe£led, and foon after grew io 
giddy that (he could hardly lit up in the bed : this 
was accompanied with a linging in her ears ; an 
univerfal tremor over her body; and an cxceflivechill- 
nefs, which neither warm liquor, nor all the bed- 
cloatha they could heap over her could remove. The 
giddinei^ 
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when it was taken after it had remained 
fome time in a fluid ftate. For this pur- 
pole I diirolved one drachm and a half of 
it in three ounces of water, which I left 
twelve hours expofed to the air, and then 
fwallowed. Immediately before I took 
it, my pulfe beat 64 ; the fecond minute 
after, it beat the fame ; the fourth minute 
after, it beat 59 ; and from that time be- 
gan to increafe as in the former experi- 



giddinefs and finging in her cars lafted till Monday 
afternoon, the tremor flill longer, and did noc in- 
cirely difappear liil Wednefday, But the coldnefs, 
which had been exceffive all the Sunday afternoon, 
went off fome time after her hufband went to bed to 
her. 

Her throat was a good deal excoriated by the 
acrimony of the nitre, and tl is very probable that 
her ftomach had fuffered in the fame manner ; for the 
could not lill Thurfday, fwallow any thing that had 
the fmalleft degree of pungency, without fuffering 
very fevcrely, both during the time it palled her 
throat, and for fome time after it got into her fto- 
mach ; though at the fame time flie could ufemild 
and mucilaginous things, fuchas linfeed tea, orfweet 
milk, with very Httlc pain either in her throat or 
fiomach. 
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meots, tili it came to the ilandard at 
which it had been before I took the nitre. 
On comparing this experiment with 
the former ones, the difference appears 
very confiderable j for the effedts of one 
drachm newly diflblved, were much 
greater, and more evident than the efFedts 
of a drachm and a half which had re- 
mained long in a fluid flate. 

EXPERIMENT XVII. 



Having now pretty well afcertained the 
quantity of nitre I could bear at one dofe, 
and alfo difcovered that its effedts were 
much ftronger when given newly dif- 
lblved, than when it had remained long 
in a fluid ftate, I next refolved to try 
how often I could bear thcfe dofes to be 
repeated. For this purpofe I diflblved 
fix drachms of it in a quart of water, 
which I began to drink early in the morn- 
i^ig i and by taking fmall draughts of it as 
often as I had convenience, I finiflied the 
whole at eight o'clock that night, without 
a " feeling 
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jfeellng any uneafinefs from it, or be- 
ing fenfible of its having operated any 
ether way than by urine. 

EXPERIMENT XVlII. 

Tvs^o days after, I diflblved one ounce 
of nitre in the fame quantity of water, and 
drank it in the fame time ; it gave me no 
uneafinefs, nor had any fenfible efFedt. 

EXPERIMENT XIX. 

Some- days after this, I difTolved one 
ounce and a half of nitre in three pounds 
of water, and took a draught of it every 
hour, except when in bed : the whole was 
drank in twenty-four hours. After four or 
five draughts, I felt a flight chillinefs at 
my ftomach every time I took it ; but this 
generally went off before the time of 
taking the next draught, and on that ac- 
count gave me but little pain, 

I EXPE^ 
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EXPERIMENT XX. 

I now rcfolved. to try whit would be 
the cfFcft of the fame quantity of nitre, 
when every different .dofe was ;taken im- 
mediately on its being diiTolved. For this 

purpofe, I dfyid^^ ^^5 ^>^^^^ ^f it into 
eight equal parts, and took one of thefe 
parts, diiTolved in four ouQces of water, 
every ninety minutes. The weather was 
at this time very warm, and therefore the 
firft three or four dofes cooled wd refrefh* 
ed me; the fifth and fixth, however, gave 
me a chillinefs and pain in my ftpnjiach ; 
the feventh aiid eighth increaied thelc 
iharp flinging pains, not only in. my Ao- 
mach, but through my whole bodyi 
which were fo violeBt, that for hftt^n mi- 
nutes after each dofe, I could not breathe 
without fccliAg a very acute pain every in* 
fpiration. 

EXPERIMENT XXI. 

As I had been able to take one ounce 
:ind a half of nitre with very little incon- 
venience 
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venience when it bad been long dinblvedj 
I refolved to make one more effort to try 
if I could manage the fame quantity, when 
every dofe was taken immediately after 
being diflblved. I therefore prepared 
eight powders of a dram and a half each, 
with a defign to take one of them every 
ninety minutes, as in the laft experiment : 
the fecond dofe gave me a chillinefs at my 
ftomach ; the third gave me fome of the 
above-mentioned pains; and the fourth 
increafed them to fuch a violent degree, 
that 1 was obliged to defift from taking 
any more. 

From fome of thp former of thefe ex- 
periments, it appears evident, that nitre 
has a power of almoft inftanlly retarding 
the velocity of the circulation, and of fur- 
prifingly dimlniihing the number of pul- 
&tions. Whether any real medical advan- 
tage may be derived from this, I fiiall not 
pofitively affirm; tliough I think it is very 
poflible, that in cafes where the momen- 
tum of the blood is fo great, from any 
ftlddcn caufe, ;tha.t the vefTeJs are in dan- 
t^ , I 2 get 
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gier of being ruptured, a large dofe of 
xiifrc inftantly given, might throw a fort 
of damp upon the vital flame, and obvi- 
ate that misfqrtune till the patient could 
be aflifted by bleeding and other reme- 
dies* And I would ; further infer, from 
the chillinefs produced by large dofes of it 
in my flomach, and the rcfrcfhing cool- 
nefs it difFufed over me in the warm 
weather, that if given immediately after 
being diffolved, it would prove a highly 
ufeful medicine in all ardent inflamma- 
tory diftcmpei^s, where great thirfl:, a dry 
tongue, and a flrong pulfe, indicate the 
«fe of cooling antiphlogiftic remedies. 
This inference is not founded on mere 
ipeculation and theory, but on experience 
and obfervation alfo ; for as fome of thefe 
experiments which difcovered its inftan- 
taneous operation on the circulation, were 
made near three years ago, I have fince 
then had feveral opportunities of trying 
it in inflammatory cafes, and have ordered 
it to the quantity of two fcruples every 
hour, or every hour and -* *half, taking 

care 
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care that every different dole iliould be 
given newly dilToIved. In this way I 
liave generally feen it fit very eal'y on the 
-ftomach ; often procure great remiffion of 
the fymptoms; and almoll always cither 
work off by a plentiful difcharge of fweat, 
or urine, according as the patient took 
along with it warm or cold drink. 

I would by no means infinuate that this 
16 a new praftice ; for the ilUiftrious Mr. 
Boyle, in his experiments on the redinte- 
gration of nitre, calls it one of the coldell 
bodies in the world, and adds, that " ori 
<his account phyficians and chymifts were 
wont to give It to alby the inward exsftu- 
ationsof the blood." All, therefore, that 
is uncommon in the life of nitre in febrile 
cafes, is the giving it immediately after 
the fait is diflblved ; which I was firft in- 
duced to do, by obferviiig, that a folution 
of it very foon loll that coldnefs of which 
it was at firft pofTeffed, whether it was 
kept fhut up, or in the open air. The 
trials I afterward made with it on myfelf 
ihew, that when it was long kept in a 
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fluiii ftatc, it loft, in a great mestfUfe, it* 
power of affiefting my body alfo. This 
will' appear by comparing; ExperimiSintsi 
XI^ XII, XIII, XIV, and XV^ with Ex^ 
•pcrimcnt XV I ; and by comparing Expew 
ritncnts XVI, XVII, XVIII, and XIX, 
with Experiments XX, and XXI, will 
be further illuijrated and ccxnfirmedi ; 
Whether oitre will communicate eold 
to die bbdybf a living animals in the f^mt 
ixianrter as it does to water when diflblved 
in itj is ^hatI^col^ld hot difeoVcr by thcj 
til^rmoRietetk The feiifations, however, 
which I felt, after taking large dofes of it^^ 
induce me to think that it does ; and the 
extraordinary cold felt by the lady in the 
paie I related^, together with the remarks 
abje finking of my pulfe, and the efFeds 
of it in inflamfnatory diftempcrs, all 
ftf^mgly corroborate this opinion. If I 
had fecn the lady during the time her cold 
ik lailedi I 0iould have had the beft op-^ 
pottunity that perhaps has ?ver ofFered* 
of determiniag, by the application of tho 
thermometer^ "whether iits frigqrific powep 
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reached to the external parts of the body ; 
but, unfortunately, I knew nothing of 
this complaint till it was intiiely over. 
On mentioniiig her cafe to Dr. Alexan- 
der Monro, profertbr of anatomy, I was 
by him favoured with a fight of Dr. 
Clerk's account of the cafes of three jour- 
neymen fhoemakers, who a}! at the fame 
time hid taken large dofes of nitre, two 
of them two ounces each, and the third 
an ounce and a half. They were all feized 
immediately with a burning heat at their 
ftomachs, accompanied with vomiting, 
which are all the fymptoms mentioned, 
If this was literally tfue, it would over- 
turn the theory of nitre acting as a cooler ; 
but I imagine what they called a burning 
heat was not fo much a real fenfation of 
heat, as of pain occafioned by the pun- 
gency of the nitre ; and my reafon for 
this opinion is, becaufe, on examining the 
common people of this country, I have 
generally found that they defcribe almoft 
every complaint of the ftomach by the 
oame of .& burning heat. As Uttle regard 
dfe . 1 4 is 
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is therefore to be paid to their definition 
of any fcnfation, I think this fymptom, 
to which they gave the name of heat, is 
by no means a proof that it really was '' 
lb ; or that nitre has any power to aug- 
ment the conftitutional warmth of any 
inimal, as we fe^it fo evidently poffcffed 
of a quite contrary power, when ngi^ed 
with any fluid out of the body. 

When I began thefc trials, I expefted 
that the effeds of nitre would have been 
fo vifible, as to have enabled me to de* 
termine to what degree of cold it was ca» 
pable of reducing my body below its ufual 
fl'andard. But though I have been difap-^ 
pointed in this, perhaps future experi^ 
tlients, and more accurate obfervations, 
may ftill difcover it : and though 1 have 
not been able to throw that light which 
I wiflied and expedled on this quality of 
it,* yet I have certainly demonftrated that 
a much larger quantity of it piay be taken, 
than any perfon that I know of had ever 
jfione before me ; and that not only by 
fhe ' experiments pQ myfelf, but, fince 

they 
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they were made, by giving it in nearly 
the fame dofes to others, withoot having 
ever met with any complaint of confe- 
quence from this liberal ule of h * ; Ca 
that we may eafily fee how trifling and 
infigniticant the common method is, of 
giving only a few grains at a dofc, and 
repeating thefe dofes at fuch long inter- 
vals, as perhaps not to take above three 
or four of them in a day. We may alfo 
learn from thefe experiments, that whea 
it is given as a cooler, the Decofl. Nitrof, 
of the Edinburgh Difpenfatory, or any 
other preparation of it, where it remains 
long in a fluid ftate, are very unfit me- 
thods of exhibiting it, as they intirely 
divert it of that quality which was the 
fole intention of prefcribing it. 

After a number of repeated trials had 
thoroughly convinced me, that large dofes 

* When thefe expcnments were made, I had not 
fcen Dr. Brocklefby's book ; but have read it fince, 
and find that he ufed to give ^x of k in twenty-four 
hours with great fuccefs } which I am perfuadcd 
lulJ flill have been greater, had he given it always 
pcwlv diflblvcJ. 

of 
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of this fait had an aJmoft immediaw 
power of dimininiing the number of my 
pulfations in a minute, I imagined that 
this was owing to its cold leffening the 
irritability of the heart, and therefore 
concluded that any cold body received 
into the ftomach wonld, in feme de- 
gree, have the fame effeft. Upon trial, I 
found this conclufion to be juft : for large 
draughts of very cold water, haftily drank, 
always leffened the number of pulfations 
in a minute, three, four, or five, artd 
fometimcs more ; which fhews the ab- 
furdity of condemning cold water in fe- 
vers, and at the fame time allowing cold 
draughts, medicated with nitre, to be 
given ; though it appears that they both 
adt in the fame manner, only the latter h 
much more powerful than the former, and 
therefore, on the hypothefes by which 
cold water is forbid, fliould do more niif- 
chief. 

Was I to endeavour to give an account 

of all the virtues which have from time 

to time been afcribed to nitre* I iliQuld 

fweU 
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fw^itthis-Efltiy much beyond my inten- 
tion. I ftiall therefore refer the reader to 
Hitman de falium tijediorwi] , £? de praf- 
tantiffima nitri virtute, and to Sthai dc 
ufu niti'i fwdko, where feven! curious ob- 
fervations on its virtues and efFefts ar« 
mentioned. Dr. Lewis, a later writer of 
no fmall credit, reckons, that it often 
gives relief in ftranguries and heat of urine, 
proceeding either from a fimple or a vene- 
real taint ; and indeed the greateft part of 
practitioners have aJvvays given, and ilill 
continue to give it in the venereal ardor 
ttrma. This prataicc, however, I am apt 
to believe, has taken its rile purely from 
the name of xr^sT' having always been 
given to the pain in evacuating the urine 
during the time of a venereal inflamma- 
tion of the orcthra, and the name ani 
virtues of a cooler liaving always been at- 
tributed to tiiis flit. But it is certain, 
that the urine paffed during the time of 
ff renercal iaifiammation is no warmer than 
jit other times,- and therefore to prefcribe 
R-COOler to alUy tl4e heat of it is abfurd j 
and 
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and I am perfuaded that, on a free and 
candid examination of this matter, it will 
be found that nitre has not the fmalleft 
power of alleviating the pain which h 
then felt ; for I have given it in all the 
different ftages of this difeafc, in fmall 
and in large dofes ; but from the fole ufe 
of it, in a great number of trials, have 
never been able to obferve that It afforded 
the leaft relief. Nor, when we confider 
the caufe of that pain, and the effefts of 
nitre, have we any reafon to exped: it ; 
for the pain certainly proceeds from the 
acrid falts in the urine flimulating the 
inflamed or excoriated urethra ; and a 
folution of nitre applied to any excoriated 
part, always gives confiderable pain. For 
experiment fake, I rubbed a little of the 
cuticula from my arm, and, after the 
fmarting was over, applied to it fome 
cold water. From this I felt no uneali* 
nefs ; but when ten grains of nitre were 
diflblvcd in two ounces of the fame water, 
and a little of the folution applied to the 
fame part, the pain was very confiderable» 
and 
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and always augmented in proportion as 
'the folution was made ftrongcr. Experi-' 
m^its aflure us, that on taking nitre into 
the (lomach, the urine becomes impreg- 
nated with it. The larger, therefore, the 
dofes are, the ftronger will this impreg- 
nation be, and the greater flimulus added 
to the urine ; fo that we may reafonably 
conclude, that this fait will rather aug- 
ment than dimini(h the pain in evacuat- 
ing it. 

I met. with a ftrong inftance of this, 
about a year ago. A young gentleman 
had got a venereal dyfury, and pretend- 
ing to cure himfelf, relied folely on nitre, 
which he had taken to the quantity of 
about fix drachms per day, in warm cow 
whey. When I heard how he had treated 
himfelf, I fufpedled that the quantities of 
nitre he took daily had fuperadded a fti- 
mulus to that which is naturally in the 
urine, and occafioncd the increafe of his 
pain. I therefore direded him to leave 
x>ff the nitre altogether, and to make ufe 
of the fame quantity of gum arabic in its 

2 ftead ; 
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ftcad 5 by the ufe of whicb, diffolvcd in 
large qijantitiesof the whey^ he very £004 
got intirely the better of his complaint* 

I {hail fkniih this EiTay by obferviagt 
that though nitre may ho given in duch 
larger dofes than the prefent practice al- 
lows of, yet they ought not to be ventured 
on without <iue caution; for there a^e 
many weak and delicate ftoniachs \thich 
cannot eafijy bear the cold it produces, 
and others in whom it always creates fiek-? 
oeft and naufea. It will therefore be 
prudent, when we are not acquainted 
with the conftitution, alwa)rs to begin 
with fmall do(es, and rather increafe them 
afterwards as we {hall find occafion, than 
raihly venture on them at once^ 
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EXPERIMENTS 

WITH 

CAMPHIRE. 

A S medical authors have differed (6 very 
widely in their opinions concerning 
the nature and effed:s of camphire (ono 
part of them poiitively affirming that it 
heats, and another averting with the fame 
confidence that it cools the body) I made 
the following experiments^ with a view 
to have cleared up the difpute. 

EXPERIMENT I. 

I took one fcruple of camphire, in- 
clofed in a little of the pulp of tamarinds4 
It made no alteration on the height of the 
mercury in the thermometer at my fto- 
mach. But twenty minutes after, my 
pulfe beat only 66; whereas before I 
took the dofe, it had beat 68 : fome time 
after this it was reduced to 65. I intended 

to 
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to have meafured it again, but was ob- 
bliged toga out, which prevented m«. 

EXPERIMENT II. 

I toolc'two. fcruples.of camphire in a 
little of the fyrup of pale rofes ; which 
immediately caafed a fenfation in my 
mouth> fomething like that occafioned 
by taking ftrong pepper-mint water, but 
much more difagreeable* On looking at 
the thermometer at my ftomach, the mer- 
cury, ten minutes after the dofe, was 
fallen one degree; and my pulfe, which, 
before was. at 77, now only beat *j^. 
Twenty-five minutes after the dofe, the 
mercury was rifen to the fame height at 
which it had been before I took it, and 
my pulfe was again at ^j. 

Long before this time, however, I 
began to feel an unufual laflitude and de- 
preflion of fpirit, accompanied with fre- 

r 

quent yawnings and ftretchings, which 
ftole upon me by flow and almoft imper- 
ceptible degrees ; tUl, at the end of three 

quar- 
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quarters of an hour from their firft ap- 
pearance, they were grown extremely 
troublefome. The mercury in the ther- 
mometer remained at the fame height as 
it had done before the dofe j but my pulfc 
was now fallen from 77 to 67. 

Soon after this, my head grew fo very 
giddy, that it was with great difficulty I 
could walk acrofs the room ; when feel- 
ing myfelf, as I thought, ftiflcd, I ima- 
gined the frefli air would remove tliat 
fymptom, and therefore opened the win- 
dow and looked out :■ but every thing in 
the ftreet appeared to me in the utmoll 
tumult and confufion ; in which imagin- 
ing that I was involved, I felt myfelf in 
danger of lofing my balance, and, tum- 
bling from my pofition. I therefore ftag- 
gered from the window to my bed, and 
having a book with me, read feveral pages 
of it J but had no diftinil idea of any one 
fentence, and far lefs could I conned two 
or more of them together, fo as to com- 
prehend the meaning of the author. At 
lall, being able to read no longer for the 
K tumul- 
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tumultuous motion which I perceived 
among the letters of the book, and find- 
ing it had no power to divert the atten-i^ 
tion of my mind from the uneafy fenfa- 
tions which difturbed me, I arofe to fee 
whether I could walk any better ; but, to 
my great mortification, found my head 
more confufcd, and could hardly* wal]^ 
any at all. I then returned to the bed» 
and being a little thirfly, called for fome 
mutton broth to drink. It being dinner- 
time, the fervant, inftead of bringing 
the broth, covered 'the table as ufual, not 
knowing that I was complaining. Whea 
the vidluals were brought, I got out of 
bed again, and with no fmall relud:ance 
fwallowed a little of the broth, but could 
neither tafte bread nor meat, on account 
of a naufea, which, however, was not 
accompanied with any inclination to yo^ 
init. ... J 

I now ftaggered again to bed, .and took 
up the book I had left there, in order to 
•make one more effort to divert the atten* 
tion of my mind from the uneaiy fenfar 
-^ I tions 
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tions I felt J but could not read, as the 
letters on the b6ok formed only a con- 
fijfed group of unftcady Images. Self- 
prefervation now fuggefted to me the 
ihoughts of taking a vomit ; but as the 
lenfations I felt were more of the confufcd 
kind than of real pain, I was not very ap- 
prehenlive of danger, and therefore I re- 
folved not to evacuate the camphire, but 
wait patiently to fee what effcdl it would 
have. Hitherto, amidil: a tumult of In- 
digefted ideas, I had retained fome fcnli- 
biHty ; but now the confuiion in my head 
increafed fo much, attended with fuch a 
noife in my ears, that all knowledge of 
what was prefent, as well as memory of 
the paft, was ioon intirely loft in a ftate 
of infenfibility j [o that 1 was intirely ig- 
norant of what I did till my fcnfes began 
to return. 

Fortunately, about this time, one of 
my young gentlemen came into the room, 
who told me afterwards that I delired him 
to fhut the windows, and then threw my- 
felf backward on the bed, where I lay a 
K 2 few 
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minutes very quiet — then Aarted up 
■^fat on the fide of it, and made fome 
forfs to vomit, but threw nothing up : 
that I then flung myfelf back again with 
dreadful flirieks — fell into flrong convul- 
fions — foamed at the mouth — flared wild- 
ly — and endeavoured to lay holif of and 
tear every thing within my reach. This 
outrageous fit was fucceeded by a calm 
fbmcthing limilar to fainting, with this 
diifcrence only, that my colour was very 
florid. The fcrvants, concluding me to 
be mad, durft not come near me, and 
therefore fent for my brother, who lived 
at a little diftance. When he arrived and 
fpoke to xne, 1 awaked, as I thought, 
from a profound fleep, and had juft fenfi- 
bility enough to know him. Soon after 
came Dr. Cullen, profeflbr of medicine 
in this univerfity, who had been fent 
for alfo. When he had felt my pulfe, 
which beat loo in a minute, he ordered 
me to be blooded ; but as natural antipa- 
thies will often remain when alraoft every 
ether fenfation is loft, that which I have 
againft 
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againft this operation made me obftinately 
refufe to comply j upon which the Doc- 
tor went away. All this time, no perlbn 
knew any thing of my having taken the 
camphire, nor did I recollei5l it myielf ; 
and though I was recovered lb much 
from the fit I have juft now defcribed as 
to know every one about me, what Is 
Urange is, I was intirely ignorant of my 
own actions, as well as of the place where 
i was. 

At this time, feeling myfelf very warm, 
I got out of bed, threw myfelf down on 
the floor, and, thinking myfelf refre/hed 
by the cold of it, called for fome cold wa- 
ter, and bathed my hands and face xn it. 
This refrefhed me a little, and in fomp 
degree quieted a tremor which had fejzed 
on every part of my body. While I was 
fitting on the floor, Dr. Alexander Monro, 
profeflbrof anatomy, who had alfo been fent 
for, came in. I could give him no account 
of the caufc of my lUnefs j but while he 
was walking about the room, confidertng 
what to do, he accidentally caft his eyes 
K 3 on 
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on a paper I had left orf the tabk, con- 
taining a' relation of my havingf taken the 
camphire, and the cfFefts it had upon me, 
as long as I liad remained fenfible enough 
to mark them. Upon this he imme- 
diately ordered warm water to be got for 
me, of which having drank plentifully, 
1 foori vomited ; and though more than 
three hours had paffed fince I had taken 
the camphire, the greateft part of it was 
evacuated, undiflblved, along with the 
water. 

■ While I was holding niy head over the 
hafon into which I was vomiting, the 
fmell of the camphire arofe very ftrong 
from it j and to this circumftancc it was 
owing that I iirft recollefted I had taken 
it, though I could give no diftindt account 
bf the time when, or manner how. The 
Doftor, after the vomiting, ordered me 
to drink the juice of two or three lemons 
and oranges, with a view to corred: the 
too great aftivity of the camphire that 
might ftill remain on my ftomach; but 
I was not fenfible of its having any cfFed. 

I mcn«« 
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I mentioned before that I had not only 
loft all remembrance of my paft a(3ions, 
but alfo the knowledge of every prefent 
objefti but I now began flowly to reco- 
ver both, though in a manner fo amazing, 
that my bufinefs, connexions, and every 
thing of the fame nature, which I had 
intirely forgot, at their firft occurrence 
fiartled my mind, as if they were things 
I had never before been acquainted with : 
and, what is ftill more extraordinary, af- 
ter I knew every one of my family, I did 
not recoUedl the ufe of any part of the 
furniture of my own room; and every 
objedt on which I caft my eyes appeared 
as ftrange and new to me, as if I had only 
that moment begun my exjftence. 

Whether it was owing to tljc vomiting 
or to the camphire I know not, but I was 
now affected with a pretty fevere head- 
ach, which difturbed me a good deal all 
the evening. Between five and fix o'clock 
I arofe and drank fome tea, and thejuice 
of fomc more lemons and oranges with 
water. The giddinefs of my head, fing- 
K 4 ing 
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ing in my cars, cxccflivc heat and trcmex> 
which had been fo fcvcrc on me before, 
were now confiderably abated, though far 
from being intirely gone off. About fe- 
vcn o'clock Dr. Monro returned to vifit 
me, and found my pulfe reduced from 
100 ftrokes in a- minute to 80. We now 
applied a * thermometer to my ftomach, 
and in half an hour the mercury arofe twe 
degrees above blood-warm : it was then 
changed from my ftomach to the Do&or's, 
and in half an hour the mercury fell more 
than one degree. • 

Between eight and nine o'clock, feel- 
ing myfelf ftill very much confufed, I 
went to bed, and foon after fell into a 
very calm and eafy flecp, which continued 
till next morning with much lefs inter- 
ruption than ufuol. When I awaked, I 
found my head-ach quite gone, though a 
little of the (ronfulGon in it ftill remained. 
Some time after, upon going to ftool, I 
was extremely coftxve, though I had not 
been fo before ; nor did I feel any thing 

of it afterwards. All that day I had ^ 

very 



1- E S S A Y S. 137 

very great ibrenefs and rigidity over my 
whole body, as if I had been expofed to 
cold, or undergone fome fevere exercife j 
but this, with ail the other fymptoms, 
. went intirely off in a few days. 

EXPERIMENT III. 

As the foregoing experiments had not 
fuiiy enabled me to^ determine whether 
caniphire afted as a heater or a coolef, I 
now refolved to try whether it would give 
any additional heat or cold to a fluid in 
which it was diflblved. Accordingly, 
having put the thermometer into ftrong 
fpirits of wine, in a few minutes the 
mercury funk four degrees, but would 
fall no lower, though the thermometer 
remained almofl: half an hour in the fpi- 
rits. To four ounces of this fame fpirits 
I then added the quantity of camphJre 
direfted for making the Spt. Vin. Cam- 
phorat. of the Edinburgh Difpenfatory, 
and, as foon as it was dilfulved, put th« 
thermometer into it agavn ; the mercury 
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very foon funk to the fame degree that 
it had done in the pure fpirits, but would' 
&11 no lower. To this four ounces of 
camphorated fpirit I then added half an 
ounce more, of camphirc ; and that hav- 
ing produced no difference, I added ano- 
ther half ounce; but ftill the mercury 
would fink no lower than it had done in 
the fpirit by itfelf. 

• » 

EXPERIMENT IV. 

In pure oil of almonds the mercury 
ifunk two degrees. After the fame oil 
was camphorated according to the Edin- 
burgh Difpenfatory, it funk no lower; 
and on adding to the fame oil as much 
camphire as it would diflblve, there was 
no farther alteration produced. 

* EXPERIMENT V, 

The mercury always remained at the 
fame height in pure lime-water 5 as it alfo 
^id after as much camphire was added to 
it as it would diflblve. From all thefe 

expc* 



ESSAYS. 



139 



*xperiments it appears plain, that it nei- 
*ther adds to, nor dimininies from, the 
feataral heat of any fluid in which it is 
aiflblved. 

< When the efFedl of a medicine does not 

appear upon flaids with which it is mixed. 

It becomes no eafy matter to determine 

whether it adls as a heater or a cooler; as 

it may do either the one or the other very 

confiderably, without affedling a thermo- 

inetei* applied to any part of the furface 

of the body. A thermometer, and the 

'jfenfations we feel, are the only things 

Ve have to judge by. The firft of thefe. 

In the experiments here mentioned, could 

'■'give me no affiftance j and were I to 

I truft to the laft, I fhould certainly confi- 

[der camphire as a violent heater j for it 

[Augmented very much the velocity of my 

f Wood, and made me feel a heat which I 

F had never experienced any thing equal to 

pfcefore : but I would by no means deter- 

fcmine pofitively from this, that it aifls con- 

pftantly as a heater; for its operation, fo 

as we know-of it, fcems to be very 

-■^fiiS ' vague 
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vague and uncertain, as will appear by 
what follows. 

Menghinus gave large dofes of camphire 
to a variety of animals. It threw feme 
of them into a profound fleep, fome into 
a kind of madnefs -, on fome it operated 
as a cathartic, and on others as a diure- 
tic;, to fome it gave a flrange anxiety and 
fingultus ; and, laftly, amazingly diftend- 
ed the nerves of others, and brought upon 
them epileptic fits. I could give ftill 
more inflances of its different effed:s on 
different, and on the fame fpecies of ani- 
mals J but thefe already mentioned feem 
to prove, that in them it has no conftant 
manner of operating. Let us therefore 
take a fliort view of its effects upon the 
human fubjeifi. 

Hoffman mentions a cafe where half 
a drachm given to a healthy man neither 
augmented his natural heat, quickened 
his pulfe, brought on thirft, or occafioncd 
any uneafy fenfation whatever : and ano- 
ther, where two fcruples, almoft as fooil 
as fwallowed, gave a remarkably fcverc 
head- 
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head-ach^ an extreme coldnefs, pale coun« 
tenance, languid pulfe» a cold fweat over 
the headt lofs of memory^ &c« 

Monfieur Dutean relate;^ that one 
drachm was given to a girl in a very feverc 
colic' After taking it, the pain fooa 
became eafier ; but it brought on fuch aQ 
extreme cold over all her body, as refem^- 
bled deaths which could hardly be re<^ 
moved by the ailiilance of warm cloaths 
wrapt round her» and the internal ufe of 
wine. 

To thefe cafes I fhall only add two 
more, as publifhed in a late inaugural 
differtation on the virtues of camphire, by 
Dr. Griffin. In the firft, half a drachn* 
was given at eight o'clock in thq morn- 
ing ; the principal iymptoms arifing froni . 
which I ihall rejiate in his own words. 
Hora decima pulfus^ ut ante immoti perji^ 
verabant ; ventriculus neque caUfcebat^ neque 
eejiuabat^ fed bic naufea^ caput vertiginef it a 
ajickbantur ut ad legendum animum ai^icere 
wnpojet, Jamque mente adto nonconjia'* 

bat. 
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iaty ut neque fuljui diriumerandoy nequi 
quidvis agendo babilis hmo ejfet. / J 

Paulo ante horam duodecimam^ it a vebe^ 
mente vomendi coriatu agitabatur^ ut toto 
vultu extra propria vafaiijfe fanguis Ikppd^ 
rerety et tantummdo exiguum atiquid^ biU 
colaratum, et aliquando /anguine ^erjtcolore 
interfperfum^ vomitu rejmebatur^ toium ro^ 
iuTy maxime artuum infer iorum amittebatury 
et ipfe vacillans titubare incipiebat^ inter 
vomendum puljus parvi, languid! , multoque 
naturalibus citatiores, oSiogeni in Jin'gula 
minuta competiebantur ^ &c. 

In the other cafe the dofe was two 
fcruples, taken alfo at eight, o'clock iir 
the morning. It is as follows : Hone 
dimidio vix preterito, molejium in ventrivulo 
ardorem perfentiebatt hora ncna, pulfus qiia^ 
ternis vel quinquinis per Jingula minuia ra-- 
riores erant, quam ejfe confueverant. Hora 
decima ventriculi ardor et naufea propterea] 
Jicut augur or y quodjentaculum accejferat mi-^ 
nus molejli fentiebatur : puljiis fenis velfep^ 
tenis numero decrefiebant. . Hota undecima^ 

homo 
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komo cfcitare et fomno peti indpiebai^ quern 
tamen fufceptum, ventriculi aejlus et capitis 
vertigo interpellebant. Vertigo per interval/a 
nunc ingravejcebat, nunc iterum prorfui 
tvanefcebat. lile modojomno obruiusjacebat, 
modo qiuifi ab infomnio experreSlus exHiebal -, 
interdum quaji ebrius titubabat, et corpus 
libratam male tenebat: adeoque omnia cogi- 
tata, omnes animi imagines turbabantUTt tit 
faepius conatus, puifum numerum vix rtferre 
poffet. Hi autem dents iiel duodenis injingula 
minuta infra nature modum, toto corpore 
levius frigefcere fentito, et vultu pallejiente 
perogehan'ur. 

From all thefe cafes it does not appear 
that any inference can be drawn ftrong 
enough to demonftrate that camphlreadts 
as a cooler. Thac which feems to favour 
it moft is the cafe of the girl mentioned 
by Duteau: but even that, when we 
confidcr it feriouQy, will not appear in 
the fame light as it does when we only 
take a flight view of it; for it is evident 
that the effcds of the camphire were fo 
ilronfj as to throw the girl into a violent 
faint- 
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fainting Bt ; and every one ^cciiftomed 
to fee fkintings muft be abundantly fenfi- 
ble, that a want of circulation, cold 
fwcatft, and chillinefs over all the body^ 
are the fymptoms that generally accom* 
pany them ; and thefe fymptoms arc more 
or lefs ftrong, according to the feverity of 
the fit. It appears, therefore, that tha 
immediate caufe of this coolnefs depended 
on the fainting having obftruifted the cir- 
culation, and not upon any frigorific 
power of the camphire itfelf. To iUuf- 
trate this ftlll farther, I flial! obferve, that 
I have feen feveral Jnftances, where the 
immoderate ufe of vinous or fpirituous li- 
quors has thrown people into cold faint- 
ing fits, has diminiflied the number of 
pulfations, and almofl totally obftruftcd 
the circuhlion. Thefe, I think, are pa- 
rallel cafes ; but furely no perfon would 
infer from them that, becaufc fainting 
and cold fweats fometimes fucceed the 
immoderate ufe of vinous and fpirituous 
liquors, they aft as coolers, when every 
day's experience demonftrates the con- 
trary. 
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trary, and teaches us that they difFufe a 
genial warmth and vigor through our 
bodies. 

From the reft of the cafes I have men- 
tioned, nothing of confcquence can be 
drawn, relative to the heating or cooling 
virtue of this drug ; but from all of them 
it is evident, that it has a very ftrong ten- 
dency to affect the nerves, as large dofcs 
of it always produced convulfive fpafms, 
giddinefs of the head, and almoft every 
other fymptom of the nervous kind. It 
appears alfo that it has a pretty ftrong 
fomniferous power; and, as far as I know, 
whatever pofl'eflcs that power, has a power 
of heating alfo. Opium, the ftrongeft 
foporific we are acquainted with, very 
confiderably heats the conftitution, and, 
if taken in large dofes, produces convul- 
iions iimilar to thofe produced by cam- 
phire *. Strong liquors, too, often pro- 
cure 



*I have juft now in my pofleiHon a cafe by Dr. 

Clerk, phyfician in this city, where -ij of crude 

L opium 
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cure lleep ; but they atfo heat, ftimulate^ 
and bring on convulfions. Camphiro 
procures ilcep, and brings on convullions : 
may we not therefore conclude that it 
heats alfo ? Coftivenefs alfo feems to be 
a pretty conftant efFeit of camphire, and 
affords another corroborating proof of its 
being a heater ; as all the medicines which 
poflefs this power bring on thirft, create 
a drynefs in the throat and fauces, and acr 
celerate the motion of the blood. Far- 
ther, if I may be allowed to add reafon- 
ing from analogy to the fenfaiions which 
I felt after taking it, I cannot help being 
of opinion that it afts as a heater ; and I 
am perfuaded that analogy and fenfation, 
though they do not amount to a plain 
certainty, yet prove almoft enough to 

opium brought on a Uiip of violent convulfionEf 
very much refcmbling thofe which I and fome of the 
gentlemen in the cafes I have mentioned, were at- 
tacked with ; which to me affords a kind of proof, 
that camphire, as well as opium, is a. heater, a; 
their method of affc^ing the body i$ very much alike. 
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convince a mind not entirely led by pre- 
judice, or devoted to fcepticilm. 

From the above experimentSj no certaift 
rule can be laid down to determine the 
exaft quantity of camphire which may 
be given at a dofe. It would appear, how- 
ever, at a medium, to be between twenty 
and thirty grains : for Hoffman mentions 
3 cafe where twenty had no effe(S ; and 
the fame quantity in mv firft experiment 
did not operate in any fenfible manner. 
But there are feveral inftances on record, 
where thirty grains have operated by much 
too violently : therefore, though twenty 
may poflibly be taken with impunity, I 
think it will always be prudent to begin 
with a lefs quantity, as we can eafily in- 
creafe It if we find occalion, but may 
perhaps find it beyond our power tp re- 
medy the bad efFefts which may be occa'- 
iioned by giving too much. 

I (hall finifh what I have to fay on this 

fubjed by obferving, that experiments of 

this or a like nature are the only fure 

h 2 methods 
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mediods to lead U6 into a difcovery of th9 

real virtues and t(h&$c£ medHmcsj to 

-"*'•«•-■. • . « ., 

eftablifh certaiq determined ideas of their 
Operation i and to enable us to prefcribe 
them with more reafonable hopes of fnc-r 
cefs than we have hitherto done? 
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On Diuretics and Sudorifics. 



DIURETICS are a very ufeful and 
neceflary clafs of medicines, and, 
when properly managed, may often an- 
fwerihe moft valuable purpofes. It would 
therefore be no inconfiderable improve- 
ment to the healing art to determine, as 
near as poflible, their relative powers. 
I am well afTured, that to do this with 
any tolerable degree of precifion is very 
difficult ; and to determine it with a ma- 
thematical exadtncfs altogether impoflible. 
We may, however, attempt to do it in 
the beft manner that our own powers, 
and the circumftances of the cafe, will 
admit of. With this view I made l^s 
foHcwving experiments, 

L3 Ifirft 
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I fifft weighed the whole qnatitity of* 
urine that I made from nine o'clock m 
the morning to two o'clock in the after- 
noon, after I had drank one pound feven- 
drachms and a half of fimple infuGon of 
Bohea tea (the exaft quantity that it took 
to tin a bowl out of which I afually break- 
fafted). This I did feveral times ; arid 
(for reafons that will be afterwards men- 
tioned) though the fame quantity of tea 
was always drank in the morning, I found 
the quantity of urine made fome forenooAs 
very different from what was made in 
others. I therefore thought it would 
come neareft the truth to take one-third 
of the whole quantity made from nine 
o'clock to two, in three different fore- 
noons, as the ftandard of judging by in 
my future experiments. Each of the 
diuretics mentioned below were likewife 
taken three different mornings in the 
above-mentioned quamity of tea. And, 
the quantities of urine marked in the fol-. 
lowing table, as well when the tea was 
taken alone, as when the diuretics were 
J. taken 



jl^kcin valdiig with it^ is always to be un^ 
4crftood' as one third of the whole that 

... - . 

was evicoated at three diSFerent trials. 

A Table of the diffcttnt Quantities of Urine air- 
ways diibharged in an Equal Time^ viz. frooi 
Nine o*Clock ih th<i Morning till Two o*Clock 
in the Aftei^oon, When an Equal Quantity of 
the fame Liquid was drank, but with diiFerent 
Diuretic9> in different Quantities, dillblved 
in It. , . ' 

Bjf ibi5viifi;fimpleiQfufioiiofB0- 1 

Ilea tea» ftaiidard ' - ^ - ' J 
J|r do. with 3^ of fidt of tartar - , * 
By do. with .jij offal nitre - - 
iy do. with4drops-ofoilofjunipfer • 
By do. w^ ^i of fait of wormwood 
fey do. with jy of Caftile foap 
Bf do, with a tea-fpoonful of ff 

nitr. dulc. - 

By do. with 15 dropi of tin6L 

cantharid. 
By do. with 51} of (al polychreil. 
By do. vdth 5 & of uva urfi 
By do. with 3 1 of magnefia alba 
By do. whh jlj of cream tart. - 
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■ A Table of the different Quantitiet of Urine evac»- 
sced in the fime Spice of Time, after drinluag 
the fame Quantitj' of dificfcnt Liquors. 



By fci Jviifiofwokpiinehwithadd 
Uy ditto of new cow whey - 
By ditto of decofl. diuret. phann. Edia. 
By ditto of London porier 

Bydittoofdecoft. bardan. pharin. EdJii. 
By ditto of warm waier-gruel 
By ditto of fmall beer - - . . 
By ditto of warm new milfc . _ . 



Though ibme of the medicines here 
made trial of, feera to poflefs a much 
greater power of evacuating by urine, 
than others ; yet there is no poflibility of 
determining with any degree of certainty, 
the exadl quantity of it that any given 
quantity of a diuretic will caufe to be 
evacuated from a given quantity of any 
liquor ; nor the cxadl fuperiorlty that one 
diuretic has over another. For, during ail 
thefeexperiments, Icon flantly found, thatin 
proportion to the beat cf the weather^the 
quantity of urine decreafed, and viccverfa. 
\ found it alfo conftantly decreafe, in pro- 
portieij -to the quantity or Severity of the 
cxercife I ufcd, and vice verfa ; jTo that it 
appears 
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tppeatS tft be ofte of the invariable laws 
of the animal oeconomy, that when a 
given quantity of any liquid is drank, the 
quantity of urine fecerned from the blood 
in a given time, will always be greater or 
lefs, according to the heat of the weather, 
the exercife that is ufcd, or rcfl: that is 
taken, always having a regard to the diuretic 
power of the liquid ; for a ftronger diure- 
tic will evacuate more in a heat a Httlc 
above what is natural to the conftitution, 
than a Weaker one will do in a heaf a feW 
degrees below what is natural to it. The 
rcafon of warmth and exercife ope- 
rating in this manner is obvious, for they 
incrcafe the cuticular difcharge; and the 
greater the quantity of the animal fluids 
that paffcs off through the pores is, the 
lefs will confequently remain to pafs off" 
by Urine. Hence it appears, that unlefs 
a perfon during a courfc of experiments on 
diuretics, could remain in an equal degree 
of heat, without any exercife; and enlefs 
the evacuations were to remain exaftly in 
their natural ftatc, and prefcrve a conftant 
Z and 
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and uniform proportiort to each other, it 
will be impoflible to tell the exaft quantity 
of urine evacuated by any medicine what- 
ever, or the exad relation of diuretics to 
one another. 

Boerhaave, and a few more writers on 
the materia medica, have mentioned, that 
the fixed neutral falts, and other diuretics, 
may be managed fo as to prove fudorifics. 
Few, however, have attended to this hint j 
and pharmaceutical writers ftill continue 
to divide them into two diftmdl claffes j 
which is certainly fuperfluous, as they 
both operate exactly in the fame manner. 
For the fp. mindererif one of the mofl 
powerful fudorifics, evacuates very plenti- 
fully by urine, and does not in the leafl: 
provoke fweat, if inftead of giving it with 
warm liquids, and covering the body in 
the ufual manner, it be given with 
cold liquids, and the perfon who takes it 
kept in a cool place ; and, on the other 
hand, the fait of tartar and nitre, though 
among the mofl powerful diuretics, when 
taken with large quantities of warm li- 
quids. 



4ttid9# if the'bodybe well covered^ prove 
€X4iel]ctt fudorific6> and do hot inoreafe the 
quafifity^of unnc ; fo that from thcfe fadts^ 
w(hich are the refult of repeated experi- 
ments, I think it feems plain, that the 
Atturc of diuretics and .fudoriiics is ex- 
adHy the fanie ; and that: their conftant 
manner of operating, is alway$ to;increafQ 
the 'fluid fecretions, . without having ^ny 
power or proptofity of directing them tQ 
diis or that .cxnmiStory : which power 
fptm$ to depend intirely on the wacm or 
cpld liquors that are ufed, and the re-^ 
gimen that is ob/erved during their opera-^ 
tioti* i V ; 

The^ ancients had. an opinion (and it is 
not long fince it was intirely exploded) 
that a variety of particular medicines had 
only a particular power of opet^ting oil 
fueh and fuch humours. On this theory 
they had a particular remedy for every hu»^ 
mour, and for every part of the body : tbui 
one thing evacuated bile, another phlegn/, 
zhd z thir<l water,, ' We now fee. the ab*^ 
. - X furdity: 
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furdity of this reafoniilg, and are well af- 
fured that medicines do not aft by fuch 
partial, but by general laws; and that an 
cyacuant will throw off indifcriminately 
every thing that comes in its way : that 
an attenuant will ihin and divide the par- 
ticles of every thing with which it comes 
into contaifl and is miiciblc. We know 
that the power of nature is fuch, that 
whatever is properly fitted for excretion, 
is thrown out of the body, as foon as pof- 
fible, by the proper emtinftories, fabri- 
cated by her for that purpofc. Now, as 
the urine and fweat are pretty fimilar as 
to their fluidity, and as the organs 
through which they pafs are pretty fimi- 
lar alfo i and as nature generally takes the 
fliorteft and fimpleft method to perform 
all her operations, the fluid fecretions will 
be thrown off by the fhorteft paffage, 
which is by the bladder ; but if warmth 
^e promoted by cloaths, by drink, or tepid 
Vapour, and thereby the cuticular pores 
relaxed, then an ea^er paffage is found by 
them. 



gotf? pff in this w^y^.fo that a.racdicint 
whidH Wi)iild have opc/ated as a diuretic^ 
f0r.jthia xeafon pirates as a rudorific, and 
vit€ verja. 

.. :Tl|0ugh« I have iaid before^ that diu.^ 
ff^csand fudorifics areexa^ly of (he fam^ 
safurej^ and operate in : the fame OGianner^ 
J would only be underftood to mean that 
part of the clafe of diuretics which lias an 
sttenuatiog; aperient quality ; for we faay<^ 
«M|ay things included in it^ by pharma^ 
ceutical writcrp, which have no fuch 
quality ; and though they fomctimcs pro*- 
cure a plentiful difcharge of, urine, haye 
not, the fmalleft title to the nan^of diu*** 
j'etic. Thu^, if the urethra pr fphindttr 
A%fic£ is <ontra<Sed by a fpafai, waim 
^mollic^ fomentations applied externally 
will often rdax it, and allow the urine to 
pome away. . But does the fomentation oft 
ihis accqunt defersre the nan^e of a diui^ 
dc^ any more than the furgcon's catheier, 
^bich pulbes back a ilone or giiw^l oh- 
V ftruding 
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ilruftiiig the paffagc, iand thereby opcfts 9 
^tni for the urine alfo ? Certainly it docs 
fiou arid therefore attenuating and ape*- 
rient medicines are the only ones that, 
literally fpeaking, can be called diut^etsejSt^ 
Of this kind were' thofe that I n^ade tlfe 
jp£ in the experiments contained in the 
iirft table of their relative virtues ; though 
I muft beg leave to take notice^ that they, 
and all others of a fimilar nature, can only 
be made ufe of when the fecretions are 
not duly carried on, or the fluids are too 
vifcid and tenacious to be ftrained through 
•their proper channels, and would be high- 
ly improper, and hurtful,' if given when 
the paffages are obftrufted by gravel, or 
ilraitened by fpafm ; as they would, in the 
£rft cafe, increafe the quantity and mo- 
mentum of the urine, againfl a place too 
impenetrably fhut up to be opened by 
any force of that kind ; and in the fecond^ 
by increafing the flream of urine, increafe 
the irritation ; whereby the fpafm woulcj 
^econje ftilj the piore obftinate. 

Thofp 



.ESS AY. S. 159 

Thofe things whofe relative virtiies an 
jppntained in ^e fecond tablc« are mo(l)y 
fuch as are made uie of for the ordinary 
purpofes of life ; though fome of them 
appear to have confiderable diuretic vir-^ 
tuts, to compare which with one aho« 
^er, wa$ my principal defign in ^ajcin^ 
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SINCE the time of the illuftiioufi 
Sandlorius, who by his ftatical cx^* 
periments made it evident to a demonftra- 
tion, that the quantity of matter which 
pafles off by infenfible perlpiration is very 
large ; obftruftions of the cuticular pores 
have always been reckoned one of the 
principal caufes of the mofl acute, as well 
as chronic difteippers : on which account^ 
a variety of medicines hav? been from 
time to time introduced into pradicc, 
in order to remove them when they 
happen. 

From the earlieft time that medicine 
began to be a regular ftudy, it was ob- 
ferved, that the crifis of almoft every acute 
diflemper happened by a fweat ; which 
juturally.led mankind to imagine, that if 

they 
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they could by artificial methods procure a, 
^eat, they would bring:on the ivi(Bed-for 
crifis. They had alfo obfcrved, that per-^ 
fons cxpofcd to great heat were generally 
found fweating ; and this led them to en- 
deavour to procure it in the fick, by 
means of prodigious loads of bed-cloaths, 
hot, volatile, alkalious, fpirituous, andy 
as they are termed, alexipharmac medi- 
cines ; by a liberal ufe of which, many pa- 
tients have been dellroyed, while no fwcat 
could be procured ; or melted down by too 
profufe an one. 

This roafting pradice, though once 
firmly eftabliflied, and long held facred 
and' indifputably right by all parties, is 
now loudly complained of by the fenlihle 
part of phyficians and others ; and has, 
perhaps, been lofing ground ever fince the 
days of the illuftrious Sydenham, who 
was the firft that dared openly to attack 
it, with no fmall rilque to his reputation, 
from a fct of deligning intcrefted men, 
who would rather fee mankind perfift 
ctcrnaFly it error, and die of mifconduiS, 
M than 
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than be faved by the truth, if it detradlecj 
a mite from their annual profits. In Bri-^ 
tain I am fure it is fafl declining, and hope 
the new method of inoculation will open 
the eyes of mankind, and demonftrate 
its impropriety. But though it be de- 
clining, there is flill enough of it left ta 
do a deal of mifchief. Much has been of 
late wrote, many fenfible arguments, and 
ftill more convincing inftaoces have beea 
brought againft it; all which, it is hoped, 
have had confiderable weight. But to 
fet its difadvantages ftill in a clearer lights 
by proofs drawn from experiments, has 
not hitherto been attempted, and is there- 
fore the fubjedl of the following trials. 
. Dr. Huxbam gives it as his opinion^i 
that great heat, and too rapid motipn of 
the blood,, hindisir it from giving of the 
natural fecretioos ; and feveral inftances 
have occurred to me, which, as far as I 
can judge, prove it to a demonftration. I 
was therefore led to conclude, that thp 
only way to produce a fweat, was to leflen 
the heat by means of cold li9[uids i and 

my 
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my firfti dTay of this nature was upon my- 
felf. 

EXPERIMENT I. 



My conftitution has always borne a 
large quantity of ftrong liquor very bad- 
ly : its conftant effeifi has been to throw 
me into a kind of temporary fever, which 
foon after I went to bed began, and in a 
little while after augmented to fuch a 
degree, that my Ikin became hot, rigid, 
and dry, my tongue parched, and an in- 
tenfe heat over all my body. In this 
condition I ufed to pafs the night, reftlefs 
and tofiing ; and nothing ever gave me 
relief till a moifture appeared on my flcin, 
to procure which I had long relied folely 
en the ufe of warm diluting drinks, tho' 
they generally difappointed me. At laft, 
confidering that their ill fuccefs was pro- 
bably owing to their augmenting the 
incrcafed heat of my body, I refolved to 
try a different method ; and foon after, 
having drank a pretty large quantity of 
M 2 liquor 
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liquor oq purpofe, I went to bed, and 
had a large bowl of cold water fet. by 
me. As foon as I felt the ufual heat and 
reftlefsnefs. I took a very large draught 
of the water : about fix or eight minutes 
after, I was agreeably furprifed to find a 
fweat breaking out upon me. I kept 
myfelf in one pofture to encourage it ; Co 
that in a little lime it became very pro- 
fufe, and intirely relieved me. 

EXPERIMENT II. 



As I was not quite certain whether this 
Jaft fweat had been occafioncd by the 
cold water, or owing to accident j in or- 
4cr to clear up the doubt, the next nighty 
after fupper, I drank a bottle of port 
wine, and went to bed. The heat and 
fever foon after came on as ufual. I had 
taken a fmall pocket thermometer along 
with mc, which I applied to the pit of 
my ilomacb, and in twenty minutes found 
the mercury rifen to no degrees, and 
my pulfe beating 94 or 95 in a minute. I 
lud^.t \ W' Z had 
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had a'bbwl of cold water ready, and in 
this fitoation took a large draught of it, 
and fooQ after another. In eight minutes 
after the firft draught, my fkin, which 
before was dry and parched, began to 
be moift ; and in eight or ten minutes 
more I W'as in a profufc fweat. On look- 
ing at the thermometer, I found the 
mercury fallen 2 degrees ; and half an 
hour after, though I ItiU continued fweat- 
ing, it was fallen 3 degrees more. My 
pulfe, which, before the fweat came out; 
had beat about 94, now beat only 85. 

Thcfe experiments feem clearly to prove, 
that there is a certain degree of heat 
(which may be called the fweating point) 
always abfolutely neceffary to produce 
that evacuation j and that the farther the 
heat of any perfon is advanced above, or 
reduced below, this flandard, the farther 
he is removed from any poflibility of 
fweating, But although there is a flan- 
dard degree of heat, at which, and per- 
haps at no other, a fweat can be produced, 
yet we may rcafonably conclude that this 
-'<* M 3 degree 
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degree is not the fame in all perfons, nor 
in the fame perfon at all times; but that 
it rather differs according to the differ-* 
ence of conflitutional heat, and other 
circumflances. 

If there is therefore an exadt fweating 
point in every perfon, this eafily explains 
to. us the reafon why cold water often adts 
as a fudorific : for if the heat of the per- 
fon who takes it be at that time confider- 
ably above the fweating flandard, a fuffi- 
cient quantity of the water will reduce 
it to the flandard, and fo procure the 
fweat : and warm water, or any warm 
liquid, will have the fame effedt when 
the heat is below it. It is upon this 
principle, and no other, that we can 
give a reafon why a large draught of cold . 
water, earneftly longed for by the patient, 
has often been the happy means of an 
almofl inflantaneous fweat in ardent in-^ 
flammatory fevers, after all the common 
warm methods had been attempted in 
vain. It would therefore feem, that thp 
practice of denying the ufe of cold liquids 

tQ 
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to people in thefc diftempers, is fo far 
from having its foundation in reafon or 
the nature of things, that, after proper 
examination, it will be found pernicious 
and ridiculous. 

Whenever a perfon has a ftrong, full, 
and frequent pulfe, attended with great 
thirft, a parched dry tongue, and a vio- 
lent fenfation of heat, cooling medicines 
feem plainly to be indicated by nature j 
and, purfiunt to her indications, phyfi- 
cians have time immemorial been accuf- 
tomed in thefe cafes to prefcribe them. 
But, which is amazing, even when the 
ftrongell coolers have been indicated, and 
even when they have taken the greateft 
pains to feledt them, they have always 
given them in a warm vehicle ; fo in- 
confiftent is the pra(Sice of phyfic often 
with itfelf, and in tliis cafe, I think I 
may add, fo irreconcileable to reafon and 
fenfe. The patient himfelf may often 
feel a verygreat heat and thiril, his tongue 
may be parched and dry, and yet the heat 
may be below the ftandard of health ; 
M 4. there- 
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.^tr6&}t^tht |>roper exhibition of coolert 
fl^^uires irautioh and judgmeot^ as in thi« 
cafe they would certainly do ImrU But 
when along with thefe fymptoms there 
is a ftrong, frequent pulfe^ when the 
mercury in a fhermometer a|>plicd to the 
furface of the body, arifes very confider* 
ably above the degree of blood* warih; I 
would then venture not only on the vtfc of 
<J6ld water alone, but alfd on giving the 
ftrongeft coolers along with it : 1 thinly 

■ • 

1 fhould only follow what nature pointed 
put to me, in fb doing. 

EXPERIMENT I|r. 

Some time after thefe laft experiments, 
being affefted with a flight rhciimatifm, 
one night, after I was in bed, having 
refolved to try a fweat, in order to pro- 
cure it, I drank fome large draughts of 
warm cow whey. In about twenty mi- 
nutes a moifture on my Ikin began to ap-' 
pear, at which time I was very warm. 
On looking at the thermometer^, i foun4 
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flie mercury was arlfen to 108 degrees 1 
and my puife beat 86 in a minute. The 
fweat foon became very profufe. After 
It had lafted about half an hour, I found 
the mercury fallen one degree and a half, 
and my pulfe reduced from 86 to 81. Af- 
ter I had continued an hour in the fweat, 
the mercury had fallen one half degree 
more, and my pull'e beat only 74. I 
now increafed the fweat by more draughts 
of the tepid whey, and found my pulfc 
ftill diminifti. till it came to about 70, 
near which it remained for about an hour j 
when, being confiderably exhaufted witli 
the evacuation, I became a little faint. 
My pulfe was now quick and weak ; and 
not long after (though the fainting was 
almoft gone off) it grew quicker, weaker, 
and fluttered ; and the mercury had fallen 
almoft another degree. 

The fame experiment was tried on 
another fubjedt. His heat and pulfe 
were alio higheft before the fweat broke 
out. Afterwards the appearances were 
pretty much the fame as thofe which hap- 
pened 
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pened to me; only the fwcat was not 
pushed fo far^ and therefore was not at- 
tended with the quick weak pulfc. 

'What I have juft now related, may 
perhaps lead us to difcover the reafon of 
thofe cold fweats which often imme- 
diately precede death, and are, in acute 
diftempers, generally fatal, whenever they 
make their appearance : for, from what 
happened to myfelf and to the other gen- 
tleman, it is plain, that a brifk circula- 
tion and great heat are by no means ne- 
ceffary to keep up a fweat once begun. 
When a perfon therefore is weakened by 
a difeafe, when the pores are open by pre- 
vious fweating, and when, towards the 
clofe of life (this weaknefs increafing> 
and the little remaining ft rength being 
nearly exhaufted) the fkin lofes all its 
elafticity, its du6ls allow the ferous parts 
of the blood to pafs through them, with- 
out almofl; any propelling force ; which 
ferous parts now partake of the cold of 
the reft: of the mafs, and appearing on the 
furface of the ikin, form what is called a> 
cold fweat. 
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n thefe experiments it appeared by 
thermometer, that the natural heat 
finks in proportion to the feverity and 
continuance of a Tweat ; and I have fince 
found by feveral others, that a perfon 
whofe natural heat, at the beginning of 
a fweat, fhall be able to raife the mercury 
to 108, or even no, after the fweat has 
continued for fix or feven hours, ihall 
not be able to raife it to the natural degree 
of blood-warm. This certainly ftiould 
teach us to be very cautious in urging 
this evacuation too far, efpecially when 
we are any way doubtful of the natural 
fl:rength ; for Ihould we put a patient 
into a profufe fweat, where it is too lit- 
tle, we (hould commit a moft egregious, 
and perhaps irrecoverable, blunder : or 
fliould we exhauft nature by the fame 
means, for an ailment which we only 
take to be trifling, and Ihould this ail- 
ment prove to be an acute diflemper, we 
fliould a(3: the fame foolifh and inconfif- 
tent part, as a general who fliould draw 
out the greatefl: part of the foldiers from 
a garri- 
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% garrifon jofl going to be beii^d by a 
]>6eent ttitmy. We are cautioned by the 
brft pra^ical authors^ in the fevered: 
ttianner (and certainly the caution can 
never be too ftrohgly urged), to be fparin^ 
of the vital fluid, and never to uTe die 
lancet in \ovr nervous diflempefs, but 
when obliged to it by abfolute oeceiiity. 
Many of them have alfo cautioned M 
iftgainft profufe fweating, but in » manner 
which (hews they are much lefs afraid of 
it than of the other ; though I am fully 
|>erfuaded that the danger is altogether aa 
great : for whoever confiders the languor 
«md immenfe prodration of flrength that 
he has felt after long continued and pro- 
fufe fweating (perhaps only to remove 
fome pain accompanied with little or no 
ficknefs) will, I dare fay, agree with me, 
that two or three of thefe fweats have 
•weakened him more than the lofs of 
twelve, fourteen, or even twenty ounces 
of blood. As a proof of this, I fhall 
toention what happened to ttiyfelf. My 
theumatifm being not at all relieved by 

the 
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the fvreat mentioned in the laft oxperi^ 
ment, fome days after I was blooded 
pretty largely ; which though it gave but 
Jittle relief, no fenfiblc proftration of 
ftrength enfued, no lofs of colour, nor 
any languor or inclination to faint : but 
jbme time after, on the pains growing 
worfe, I lay and fweat in bed for the 
grcatefl part of three days. After this my 
ftrength was quite exhaufted, my fpi- 
rits funk, my eyes hollow, my colour 
loft, and I was only able to ftagger with 
difficulty through the room. I fhould 
not lay fo much weight upon this, as it 
happened to myfelf, if a variety of ftmUar 
inftances had not occurred in other peo- 
ple alfo J all which taken together, feem 
plainly to prove, that even when there is 
little or no ficknefs, two or three violent 
fweats will weaken a perfon much more 
than the lofs of a pretty large quantity of 
blood. And if they do fo in cafes attend- 
ed with almoft no ficknefs, what muft 
^ the confequenca when they are urged 
too 
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too far> in perfons already wafted with 
acute or chronic diftempers? 

That profufe fweating is more deftruc- 
tive to the natural heat and ftrength than 
even pretty large blooding, is a truth 
which feems never to have been fuffi- 
ciently attended to in pradice; and it is 
no very uncommon thing to fee a perfon 
thrown into a large and continued fweat, 
without anyapprehenfion of danger, when 
at the fame time were he to lofe one finglc 
ounceofblood,itwouldbe reckoned highly 
imprudent, as detra<£ting from that ftrength 
which ought to have fupported him in the 
difeafe. How far this is reconcilcable to 
common obfervation, and the feelings of 
every one who has been in thefe circum- 
ftances, I (hall leave the judicious to de- 
termine. 

Dr. Huxham, that careful obfervcr of 
nature, is the only author 1 have met with 
who feems to have been fully aware of the 
fatal confequences of large fweating in 
low putrid diftempers; and accordingly 
exclaims againll it in the keeneil and moft: 
6 nervous 
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nervous manner, as having a very direft 
tendency toward the deftruaion of the 
patient. But I carry the matter llill far- 
ther, and afiirm, that in all diftempers 
whatever, profufe fweating too long con- 
tinued, may have the fame cifedl: ; and 
that it feldom or never can be ufefui, as 
all the purpofes of it may be fully anfwer-^ 
ed by a gentle mador on the fkin, which 
may be much longer continued with lefs 
hurt to the ftrength of the patient. 

From what I havejuft now faid, I would 
not have any perfon infer, that I condemn 
the ule of fweating altogether. I would 
only be underftood to mean, that it is too 
often indifcriniinately ordered, without 
duly weighing the confequences that may 
arife from it, and never ought to be ven- 
tured on but with caution and judgment; 
ior if the evacuation by perfpiratioa in its 
ordinary ftate is lb great as Sandlorius and 
Dr. Keil make it by their experiments, 
what muft it be when urged the length 
of a profufe fweat ? and if the evils arifing 
^rom its being a (hoit time obilruded, are 
fo 
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£o very great, may we not cxpeft great 
ones alfo to follow, from its being urged 
as it were with violence througK every 
pore ? A ftrong athletic perfon, indeed, in 
tolerable health, can hardly ever luffer 
much from a moderate, or even from a 
profufe fwcat ; but let it be often repeated 
in bed, or long continued at a time, and 
the moft robuftconftitution will foon fink 
under it. 

It may be faid here, that the bottle- 
maker, the cook, the day-labourer, &c, 
are fo many ftrong objeftions againft 
what I have above advanced. But let it 
be confidered that they work in the open 
air i and experience fliews us, that th« 
fame perfon can bear twice as much fweat- 
ing in the open air, as he can do ihut up 
in a room, or in a bed. Befides, theft 
people generally eat and drink heartily j 
whereas, when fweating is ordered as a 
medicine, the patient is generally con- 
demned to water-gruel and flops, and lies 
in bed immerfed in his own fweat, as in 
a warm bath, whereby the fibres are re- 
laxed> 
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laxed, and by dei 



lofe thei 



natural 
firmnefs and tenfion. 

As we lee from the above experiment,' 
that toward the end of a large and long 
continued fweat, a quick, weak, tremu- 
lous pulfe comes on ; whenever we meet 
with one of this kind, we ought to confi- 
der it as a ftrong indication of the weak- 
nefs of nature, and therefore, in my opi- 
nion, to be nearly as cautious of fweating 
as of blooding. This alfo fliews the ab- 
folute neceflity of fupponing a patient 
under copious fweats, by the ftrongeft and 
moft exhilarating cordials (except in cafes 
' where we want to reduce the natural 
ftrength). Forthis purpofe^ 1 would recom- 
mend ftrong broths, and beef tea, perfedlly 
cleared from fat ; but above all, a liberal 
ufe of generous red wines, which, pro- 
perly managed, will greatly exceed every 
cordial medicine with which the rtiops are 
furniihed, keep up the fpirits much better, 
and at the fame time be lefs liable to heat 
the patient. In this opinion, I know that 
1 am contradifted by the general cullom, 
N . which 
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which is fo abfurd, that I have many times 
feen a patient ftridly forbidden the ufe of 
a little wine, and at the fame time moft 
liberally crammed with volatile alkalious 
falts and fpirits, alexipharmac bolufes 
and mixtures, &c. This inconfiftency is 
by much too grofs to have exiftcd upon 
any other bafis than that of cuftom or 
ignorance, and will never ftand the teft 
of found judgment and impartial entjuiry : 
it is now lofing ground apace, and I muft 
fay, for the honour of my country, that I 
have feen it much lefs pradtifed here than 
in England ; where the apothecary, feldom 
or never paid for attendance, finds it his 
intereft to pour as many medicines into 
the ftomach of his patient, as he can poffi- 
bly get him to fwallow. ' 

EXPERIMENT IV. 



In the middle of winter, after having 
been long abroad in a very cold day, I was 
feized in the evening with^ a fevere fit of 
trembling and ficknefs. On being at- 
tacked 
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tacked I went to bed, and with a view to 
Ihortcn the cold fit, drank Teveral large 
draughts of warm water gruel; it conti- 
nued, however, about an hour; after 
which it graduallygave way to a fucceed- 
ing warmth, which foon augmented to an 
intenfe heat, accompanied with a dry, 
parched ikin, and great thirft. In this 
ftatc I applied a thermometer to my fto- 
mach, and in twenty minutes the mercury 
arofc to 1 12 degrees, which is two degrees 
above the heat of a common fever. In 
order to promote a fweat, which I knew 
would relieve me from the intenfe heat and 
reftlefihefs, I continued frequently taking: 
large draughts of the gruel for about an 
hour after the heat began j but it fliU 
continued, no fweat was likely to appear, 
and my pulfe, as far as I could judge, was 
above 100. Being in the utmoft anxiety, 
and very reftlefs, I refolved to try if leffen- 
ing the degree of heat would bring on the 
wiflied-for diaphorefis j and with this in- 
tention drunk two or three large draughts 
t, which run off very plenti* 
N 2 fully 
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fully by urine, but produced no fweati 
from which I concluded that the pores of 
my fkin were too ilrongly obftrudled to be 
opened by any effort ab intra, and therefore 
immediately ordered a large piece of flan- 
nel to be wrung out of boiling water, and 
wrapped round my legs and thighs. In 
lefs than five minutes after this applica- 
tion the fweat began to appear over all 
my body, and foon after grew very co- 
pious. When it had continued about 
twenty minutes, my pulfe was fallen to 
" about 96 or 97. After an hour and a halPs 
. continuance my pulfe was at 85, and the 
mercury was funk three degrees. 

EXPERIMENT V. 

. Having fuccceded fo well with the warm 
flannel, I refolved fome time after, when 
I was in perfeil health, to try whether it 
would procure a fweat without the aflift- 
ance of any diluting liquor; and accord- 
ingly had a large piece of it wrung from 
boiling water, and wrapped round my legs 
and thighs, as in the lafl experiment. In 
about 
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about ieven or eight minutes a fweat be- 
gan to appear, and foon fpread Jtfelf over 
all my body. My pulfe, which before 
the application of the flannel was at 72, 
only arofe to 77; and the mercury in the 
thermometer at my ftomach, which be- 
fore flood exactly at the degree of blood- 
warm, only rofe 2 degrees higher. Af- 
ter the fweat had continued about half 
an hour, my pulfe was reduced to 74, 
and foon after to 70 : at this time alfo 
the mercury was fallen one of the degrees 
it had rifen before. The fweat was now 
decreafing very faft, and almoft intircly 
gone; on which account I took a large 
draught of warm water-gruel, by the af- 
fiftance of which, and heat, it foon re- 
turned, and continued till next morning. 
On comparing experiment IV. with 
the former ones, where cold water had 
operated fo powerfully, it appears that 
it had not here the fame cfFedt. But the 
reafon is obvious : my pores had been 
fo impervioully Iliut up by the cold, that 
the water-gruel had not been able to force 
N 3 its 
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its way through thero» and had conic-* 
qucntly taken to the kidneys, where it 
found an eafier paflage, and produced a 
diurefis ; which however was but trifling 
till I drank the cold water, and then be- 
came immediately moft profufe i fo that 
the whole force of thefe liquids was now 
directed this way, and little or no effort 
made on the ikin. This affords a valu^ 
able hint with regard to fweating, viz. 
fiever to perfift too long in our endea« 
vours to urge it by the internal ufe of 
liquids, after we find that they have very 
confiderably augmented the quantity of 
urine ; for if we do, our endeavours will 
probably be in vain. In this cafe, if wc 
find a fweat abfolutely neceflary, perhaps 
the only method of procqring it will be 
by a warm vapour or bath. The (amc 
obfervation takes place in vioXtntdisarrbams^ 
where it often happens that every thing 
given with an intention to raife a fweat^ 
inftead of doing fo, only increafes the in^ 
teftinal difcharge : and the fame methoil 
of cure muft he ohferved, with this dif^ 

fipren^ 
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fcpcnce only, that opium, if it can be 
given with impunity, will not only leflen 
the Jiarrbaa, but alfo, in confequencc 
thereof, turn the perfpirable matter to- 
ward the Ikin, and fo produce a diaphore- 
fis ; whereas, when the liquids given to 
raife a fweat once get a vent by the kid- 
neys, I have never found that opium had 
the fmalleft power of reftraining them. 

From both thcfc experiments we may 
learn, that this method of fwcating by 
warm wet flannel is much more eafy and 
expeditious than the common one of doing 
it by large quantities of warm liquors, 
and exceflive loads of bed-cloaths; and, 
if cautioufly managed, can be done with- 
out the leaft danger of cold : for I Tiave 
found, from repeated trials, that there is 
no neceflity of wrapping the flannel round 
the whole body, as is commonly done, 
but only round the legs and thighs, from 
whence it can be more eafily taken away, 
as foon as the fweat is come out ; for if 
it be allowed to remain long after, it will 
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be apt to grow cold, and check that cva^ 
cuation it had before promoted. 

From experiment V. it feems evi-» 
dent, that the natural heat is much lefs 
augmented above its ufual ftandard by 
this way of fweating than by the other. 
It would therefore feem preferable, in all 
cafes where we want to raife a fweat with 
as little augmentation as poffible to this 
heat, and to the momentum of the blood. 
But it appears alfo from this experiment, 
that though we can eafily raife a fweat by 
the help of warm wet flannel, yet we 
cannot continue it by the fame means ; 
for, unlefs the patient be fupplied with 
fome liquid, all the fluids in the body 
that are fit for excretion muft foon be 
evacuated, and fo an end be put to the 
fweat ; which we muft endeavour to pre- 
vent, by giving from time to time draughts 
of any tepid liquor, which ought always 
to be made warmer, in proportion to the 
continuance of the fweat, and confequent 
4ccreafe of the natural heat : for I have. 

foun4 
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found it an eftablUhed fadi, that though 
cold water will almoll: always bring on a 
fweat, when the conftitution is much 
above its natural degree of heat, yet when 
this fweat has continued long enough to 
reduce the heat below, or even near to 
its natural ftandard, a draught of the fame 
cold water, which brought on the fweat 
at firft, fhall now put a final ftop to it. 

It will be proper to obferve here, that 
though the method of fweating by warm 
wet flannel has its particular advantages, 
it has alfo fome difadvantages attending 
it ; for when the whole body is wrapt in 
it, or even the legs and thighs only, the 
perfon, by the vapour, and by the pro- 
fufe fweat which it generally brings on, 
is in a fituation nearly fimilar to that of 
a warm bath, whereby the fibres become 
very much relaxed, and foon lofe their 
natural firmnefs and tenfion, the mufcles 
become flabby, and a languor and debi- 
lity follows, in proportion to the time 
that the patient is kept in this manner, 
and to the quantity of the evacuation. It 
8 fecms 
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feeras therefore plain^ that thoogh this 
method may be ufed with fuccefs in rheu- 
matifms^ colds^ or even in fevers, when 
the natural ftrength is but little impaired, 
it fhould never take place where the 
pulfe is weak, where the fymptoms of 
debility begin even to appear; and far 
Icfs towards the laft moments of life, 
when nature finks down apace to her 
final difiblution, and has much more need 
dF fomething to fupport than to exhauft 
her. I fhould not have thought it ne- 
ccflary to have given a caution againft 
a practice fo very inconfiftent with reafon, 
had I not feveral times feen it ordered, and 
as often accelerate death. 

EXPERIMENT VI. 

I prevailed on an athletic labouring 
man in this city to allow me to make the 
following experiment upon him : Three 
ounces one drachm and a half of blood 
was taken from his arm, and fet to cool ^. 
he was then put to bed> and a fweaf 
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raifed upon him by warm whey. After 
he had continued fweating profufely about 
feven hours, he was taken out of bed, 
the orifice was again opened, and the fame 
quantity of blood taken from it as before. 
When both were perfectly cool, I fepa- 
rated the ferum of each from its crafla- 
mentum, and having weighed the ferum 
of the former, found it exadtly one ounce, 
three drachms, and that of the other one 
ounce, three drachms, fifteen grains. 
Thefe proportions of the ferum to the 
crafTamentum are, I imagine, lefs than 
what will generally be found in blood ; 
the reafon of which, I fuppofe, is, be- 
caufe the perfon was accuftomed to very 
hard labour ; and it is an el^abliHied fd&, 
that the blood of labouring people is al- 
ways cat. par. denfer than that of thofe 
pcrfons who arc accuftomed to indolence 
and eafe. What induced me to make this 
experiment was, becaufe feveral authors 
have imagined that profufe fweating 
drained the blood of its more ferous parts, 
Z and 
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and left behind only a vifcid craflamcn- 
tum, unfit to enter into, and circulate 
through, the vafa minima ; and therefore 
have reckoned that it often did harm in- 
Head of good. But from this experiment, 
and from a proper examination of the 
matter, it appears, that there is no real 
foundation in nature for this opinion ; as 
no fweat, however brought on, can be 
long continued, unlefs the fweating per- 
fon is plentifully fupplied with fome di- 
luting liquid; and if we examine the 
quantity of this liquid made ufe of during 
the fweat, we fliall generally find it very 
much exceed the quantity which paffe^ 
off that way. It may, indeed, be ob- 
jected, that a great part of this liquid is 
difcharged by urine, and that, during the 
time of a fweat, more may pafs off in 
this way, and through the pores of the 
ikin, than is taken into the ftomach ; to 
determine which, I made the following 
experiment, 

E X P E- 
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EXPERIMENT VIL 

Itooktwopairof blankets, which weigh- 
ed exaflly fixtecn pounds fivcdrachms, one 
pair of which I put below, and the other 
above me on the bed ; then having 
thrown off my (hirt, and laid me down, 
1 had by my bed-fide five pounds of warm 
new whey, of which I took a draught 
from time to time, andfinifhed the whole 
of it in about half an hour ; and was by 
that means in a profufe fweat. In a little 
while after I went to fleep, and did not 
awake till next morning, when I found 
the fweat ftill upon me, and the blankets 
very wet. I then arcfe, weighed the 
two pair of blankets again, and found 
that they now weighed feventeen pounds, 
eight ounces, and fix drachms, which 
was one pound, eight ounces, and a drachm 
more than they had done before j confe- 
quently they had imbibed that quantity 
of fweat. When this was done, I made 
urine, which I had retained ever fince 
I began to drink the whey : this weighed 
exaiSly 
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exaflly twenty ounces and half a drachm, 
which, added to the quantity of fweat 
imbibed by the blankets, make exadily 
two pounds, twelve ounces, one drachm 
and a half j that is, two pounds, four 
ounces, one drachm and a half lefs than 
the quantity of whey I had drunk. 

Though this method of experimenting 
is by no means fo accurate and conclu- 
five as the ftatical balance of SanSiorius j 
and though it will not fhew exaftly the 
quantity of fweat that pafles through the 
pores in a given time, when a given quan- 
tity of liquor is drank; it, in my opi- 
nion, evinces, that the quantity of liquor 
taken into the llomach during a fweat 
may always be, and moft commonly is, 
much larger than the whole of what goes 
off by the (kin and kidnies, taken toge- 
ther. It therefore feems plain, that the 
blood is in no danger of being preternatu- 
rally thickened by fweating, provided that 
the patient takes a fufficient quantity of 
any fluid, to fupply the place of that 
which is evacuated. 

I look 
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1 took notice above* that the blood of 
athletic labouring people is generally 
denferj and has more craiTamentum than 
that of the indolent and delicate. As one 
of the raoft evident caufes which we can 
affign for this difference, is the vaft quan- 
tities which they almoft daily fweat, it 
would be natural to conclude, chat one 
of the conftant effects of fweating {hould 
be to render the blood thicker. To clear 
up this feeming difficulty, let it be con- 
fidered, that the method whereby a fweat 
.is raifed upon a laborious perfon, and 
P Upon a patient in bed, is very different ; 
■for in the former it ariies ptu^ely in conf»- 
\ quence of the increafed mufcular motion, 
and is always frequently repeated, and 
often long continued, without any thing 
to fupply the place of what is evacuated, 
which mufl therefore confift of the ferous 
part of the blood ; and the quantity of 
thefe ferous parts, thus daily drained off, 
exceediug the daily quantity of ingeila 
taken to- fupply them, the blood mud of 
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confequencc be always in a denfe thick 
ftate ; whereas, in the latter, it arifes 
purely by the afliftance of dilution and 
a requifitc heat, when every mufcle in the 
body is in a ftate of reft and inaa:ivity> 
and when every particle of the fweat paf- 
fing through the fltin is abundantly fup- 
plied by the liquid commonly prefcribed 
as the fudorific. This difference plainly 
demonftratcs, that though the conftant 
fweating of a labouring man may thicken 
his blood, yet the method of fweating a 
patient in bed cannot have the fame ef- 
feiS ; and this conclufion is ftrongly cor- 
roborated by the fixth experiment. 

Having by the above experiments fa- 
tisfied myfelf concerning the moft eafy 
and expeditious methods of fweating, and 
endeavoured to prove that it is an evacua- 
tion which is of much more confequencc 
than has generally been believed ; as alfo 
that it does not thicken the blood, if 
plentiful dilution is ufed along with it j 
I next refolved to try what would be the 
effea 
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feiiefl of fomc of the warm merfiods of 
fweating, by voUyle-alexipharmac medi- 
cines, with very little dilation. 

EXPERIMENT Vllf. 

I prepared three of the following bo- 
lufes: R. Pul. Serp. Virgin, -^'i. Sal. Folat. 
Corn. Cerv.gT. vi.Syr.Ztnzi&.q. s. ai.f.Bal. 
The firft of thefe I took immediately af- 
ter I went to bed at night, and at the 
fame time applied the thermometer to 
my ftomach. In twenty minutes after, 
1 took another, and, after the fame fpace, 
the third ; fo that the whole were taken 
in forty minutes. From the beginning 
tjf this experiment, I had loaded myfclf 
with a large quantity of bed-cloaths. I 
felt little effeft from the tirft bolus. Some 
time after I had taken the fecond, I be- 
gan to grow pretty warm, and had a con- 
iiderable degree of thirft ; and, not long 
after I had taken the third, this heat and 
thirft became almoft intolerable. On 
cxariiining the thermometer, I found the 
O mer- 
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mercury, however, was only rifcii to io8, 
which is two degrees below the heat of 
a fever ; and my pulfe only beat 84 times 
in a minute. When two hours from the 
taking the firft4x)lus had elapfcd> I found 
the mercury (which I ft ill kept at my 
ftomach) had rifen to 112, and my pulfe 
to about 9 1 . My fkin was now become 
cxceflivcly parched, dry, and hot, and 
felt hard to the touch; and my thirft 
was increafed fo much, that I had no 
longer patience to bear it. I had by my 
bed-fide two pounds of tepid water-gruel 
in a tea-pot, of which I took a pretty 
large draught, and laid myfelf down again, 
expefting a fweat would foon appear : 
but I was difappointed ; for, after I had 
waited half an hour, I was ftill as hot 
.and reftlefs as before. I then took an- 
other draught of the gruel, and waited 
•fome time after, hoping a fweat would 

« 

appear, though it did not. The mercury 
was now rifen to 1 1 3 degrees, and my 
pulfe to about 97. I now took the laft 
draught of my two pounds of g^rjielj^ laid 

myfelf 
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tnyfelf down again> and in about half, ^lo. 
hour after found wy Ikin fofter to the 
touch, with a fmall ,and almoft imper- 
ceptible degree of moifture upon it. I 
expefted this would inc^'eafe to a fweat ; 
but finding it 'did not, my patience was 
cxhaufted, and I calle4. fpr another bowl 
of the water-gruel, of which I took feve-. 
ral large draughts ; after which the fweat 
foon came out plentifully, the thirft and 
heat diminished apace, and J foon went 
to fleep. I refted tolerably well all night, 
but the next morning; had-a dry tongue, 
£bme thirft, and a little quicknefs in my 
pulfe, which all went o£f after I had 
drunk a great quantity of tea to, break- 
faft. 

EXPERIMENT IX. 

Some evenings after I repeated the fame 
experiment, and the efFedls were fimilar 
to thofe I have already related, except 
that now the liquids which I drank to 
bring out the fweat (which I had not 
been able to, procure by heat alone) found 

O 2 a vent 
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a vent by the kidnies, and ran off Co 
plentifully by urine, that all I could drink 
had no effeifl as to producing a fweat. 
The family being all in bed, I could get 
nothing wirm to apply to my ikin, in 
order to relax it? upon which I covered 
my head under the cloaths, and in a lit- 
tle while my own breath diffufed a fort 
of moifturc all over me, which brought 
on a fweat. 

The intention of thefe two laft experi- 
ments was to fee how far mere heat, and 
medicines reckoned attenuating, would 
operate in producing fweat, without the 
afliftance of diluents j and, from what 
happened during them, I dare fay every 
unprejudiced reader will agree with me, 
that the intenfe heat which was excited, 
rather hindered than promoted the cuti- 
cular difcharge : for, during this heat, 
two pounds of warm water-gruel were 
infufficient to procure any fweat j where- 
as, in my ordinary health, half that 
quantity, any night after I am in bed, 
will procure it very eafily. But, from a 
fubfe- 
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fabfequent part of tht. experiment, it will 
not only appear, that a hot regimen and 
heating medicines contribute to hinder 
fweat, but alfo that they muft prove 
highly detrimental, if not ufed with cau- 
tion and propriety ; for if from a (late 
of perfeift health they could throw me 
into a temporary fever; could raife the 
mercury from about the natural degree 
of the blood's heat, which is loo, to 
113, that is, three degrees above the 
heat of a common fever ; could augment 
the, number of the ftrokes of my pulfe 
from about 72 to near 100 in a minute; 
what muft they do when prefcribed (as 
I am afraid they fometimes are) in the 
height of an inflammatory fever, when 
the heat is already by much too great, 
the pulfe too frequent, and the blood ra- 
refied to a very great degree ? 

Having now finifhed the few experi- 
ments I intended to make on fudoritics, 
and which I thought were neceflary to 
clear up fome doubts which I had long 
^tertaiued concerning both their modus 
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of adion and efrefts ; and ' liaving tnade 
fbme particular refledlions as I came along, 
I fhall now conclude this Effay with fomc 
niore general ohes.* 

In the firft place, I am perfuaded^ that 
thefe experiments will make the adlion 
of diaphoretics appear in a very different 
light from that in which it has generally 
beeii viewed : for every thing that could 
procure a fwcat has hitherto been confi- 
dered, by pharmaceutical writers, as do- 
ing- It either by- attenuating the more 

• • - • • ■ • 

vifcid fluids,' and thereby fitting them to 
pafs off through the cuticular' pores, or 
By ftrengthenfing'and ftiniulating the fo^ 
lids infuch a marirtcr, as to enable them 
to fqiieeze through thefe pores whatever 
was already 'fit for expulfion. But cold 
Water, from 'what has been related above, 
appears to be in fome cafes a very pow- 
erful ludorific, though it certainly has 
no power of attenuating beyond any other 
thing that is equally fluid. ' A piece of 
warm wet flannel, or a warm vapour, will 
almofl inftantly procure a fweat / at leaft 
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it will do it much fooner than we can rea- ; 
fonably fuppofe any thing, of either the 
one or the other, to have penetrated far; 
enough into the body to have diflblved 
the cohefion of any of its vifcid j uices ; 
and, from their being able to procure a 
fweat in fo fhort a time, it feems plain, 
that it may almoft always be raifed with- 
out any previous attenuation of the hu- 
mours, or alteration from their natural 
ftate, in a tolerably found body. It ap- 
pears alfo, on the other hand, from a va- 
riety of fafts collected by different me- 
dical authors, that all the humours may 
be furprifingly thinned and diflblved by 
medicines or a difeafe, without their 
having any tendency to cfcape through 
the cuticular pores. In our endeavours, 
therefore, to inveftigate the caufes of 
fweat, fomething more muft be taken 
into the account than mere attenuation or 
expulfive force ; and this certainly is re- 
^ laxation of the fibres of the Ikin, and a 

confequent enlargement of the diameters 
of its pores. How warm wet flannel, or 

O 4 warm 
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warm vapour, pfoduccs this cffedt, i» 
obvious to ercry one ; but how cold wa- 
ter fhould often operate ia the fame man-: 
ner, feems hitherto not to have becD fully 
confideredor explained. 

In order to throw ibme light on this 
matter, let it be confidered, that cold 
water has no power of producing" any 
fweat, unlefs the heat of the perfon who 
takes it be at that time confiderably above 
the degree which is requifite for raifing 
that evacuation. It is a faft well eltar 
blifhed, that while the heat remains 
confiderably above that degree, no fweat 
can be raifed but with the greateft diSi- 
culty; the moft folid reafon that can bo 
given for which is, becaufe then the ra- 
pidity of the blood's motion is fo great^ 
that little' or almoft nothing of its more 
ferous parts has time to pafs off by the 
fmalt lateral veflels. In this cafe a draught 
pf cold water, or any other cooling fluid, 
as I proved by a former experiment, lef- 
fens the irritability, of the heart, the mo- 
mentum and, velocity of the blood, and 
(9 
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fo allows the fecretion by the lateral vef- 
iels to go on in Its ufual manner ; and a 
ponrequcnt pufh to be made againft the 
pores of the Ikin, which now ealjly giye 
way, as the ilriftiire upon them occa- 
sioned by the too great heat is removed. 

There hag never, perhaps, been a more 
pernicious practice introduced into me- 
dicine, than that pf imagining a great 
dcgreeof heat neceflary tofweating, which, 
however, may have taken its rife from 
obfervation ; for we conftantly fee people 
who labour very hard, fweat in propor- 
tion to the increafe of that labour, and 
the heat occafioned by it. Pcrfons who 
work at furnaces, in glafs-houfes, &c. 
in a very great degree of heat, generally 
fweat while at work, aud will often con- 
tinue to do fo for hours together, in fuch 
a manner, that the fweat Ihall be almoft 
contifjually dropping from their faces. 
Thefe appearances, and at the fame time 
improper reafoning concerning them, 
might, I imagine, originally have given 
h'lTth to the cuftom of heating a fick per- 
2 foa ■ 
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fbn with all the violence of medicine and 
cloaths, in order to bring him into fimi- 
lar circumftances, when a fweat was 
wanted. Fatal cuftom ! but too long and^ 
firmly eftablifhed in the minds of men, 
to be eradicated by any other means than 
the united efforts of folid reafoning, con- 
firmed by fads and experience. 

In order to fee how far even obferva- 
tion may miflead mankind, let us confi- 
der the adtion of heat alone, • and we (hall 
find it but very ill adapted to produce 
fweat, efpecially that which is caufed by 
the* internal ufe of medicines. Dry exter- 
nal heat is well known to tighten and 
corrugate the fibres of the fkin, and the 
internal ufe of heating medicines increafe's- 
the irritability of jhe heart, and momen- 
tum of the blood ; both which^ means 
contribute to hinder perfpiration. 

When we view attentively the fweiC 
of very hard labourers, and of thofe who 
work at furnaces, &c. and confider every 
circumftanee attending it, we (hall gene-' 
rally find that it is colliquative, and does 

not 
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not cohfift chiefly of the ferou^ parts of 
the blood, but alfo of the fat melted 
down, and excreted along with them. 
This needs no other proof than the very 
appearance of fuch people, as they arc 
commonly leani withered, and quite ex- 
haiifted of all moifture. The pradlicc; 
therefore, of endeavouring to raife a fweat, 
or to 'keep it up when begun, by cxcef- 
five heat of any fort, is, to ufe the 
phrafe of Dr. Huxham, melting, and hot 
mending, your patient : and, from all the 
obfervations I have hitherto becii able to 
makc^ I have conftantly found, that one 
hour of very profufe fweating, in a place 
greatly heated, weakens a perfon much 
more than twenty-four hours, when there 
is only a gentle moifture on the fkin. 
Various reafons may be atledged for this ; 
but one of the moft obvious furely is, 
that, in very profufe fweats, a confider- 
able part of the fat is melted down and 

evacuated. 

Repeated obfervations have likewife 
taught me, that gentle fwcatings^ long 

con- 
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conti(iued« if the patient at the fame 
time be properly fupported« have infi- 
nitely the advantage over thofe that are 
larger and fliorter. The former gradu- 
ally open obftruftions, and dcftroy the 
cohefion of vifcid juices, without any 
gr^at expence of ftrength ; whereas the 
Utter hurt the texture of the folids fo 
much^ that they lofe their elafticity, ^nd 
become lef§ capable of adting upon the 
fluids, either by propelling them along 
their proper canals, or diffolving any vif- 
(:i(iity they may have contracfled. 

The po\i«r?r that cold water has pf prov- 
ing an excellent fudorific in fome cir- 
cumftances, and of imnjediately ftopping 
a fweat in otjiers, feems to point out to 
us the reafon why pven the ipoft approved 
fWeating medicjbes will not anfwer at al) 
times, nor upon all perfons, though ap^ 
plied with the greateft care ; for if the 
fudorific made ufe of is of the heating 
Jiind, and the heat of the perfon whp 
takes it, at the fame time, too great, it 
m\iO^ \in4oubt^dly fail 9f fi}ccefs* On 

"the 
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the other hand, if it is of the cooling 
kind, and the heat of the perfon who 
takes it, at the fame time, too little, it 
muft here alfo fail of fuccefs. If we 
would therefore always fucceed in our 
endeavours to raife a fweat, we fiiould 
determine, before we attempt it, whe- 
tlier ihe patient is then above or below 
the degree of heat which we find gene- 
rally moft conducive to that evacuation.- 
If he is above it, we (liall fucceed beft by 
cooling and diluting ; if he is below it, 
by heating and diluting. 

As the degrees of heal necelTary for 
fweating arc very different in different 
perfons, a difficulty in difcovering what 
is the degree neceffary to bring it upon 
this perfon, and what upon the other, 
will often arifc. This I believe is re- 
ducible to no general rule; -however, 
from my own trials and obfei-va lions, I 
have found, that it is commonly 6, 8, 
or 10 degrees above what is natural to 
theconflitution in perfedt health. Thus, 
for inftance, if my conftitutional heat in 
health 
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health is 98, or loo, by raifing it to 
J 06, or 108, and at the fame time dilut- 
ing plentifully, I fhall procure a fweat; 
but if I raife it much beyond this degree, 
I fliall be ftill the farther from attaining 
my wifhes. When by any difeafc my 
beat is raifed to 104, or 106, in my en- 
deavour to fwcat, I fhall perhaps be as 
hot as 112, or 113, before it appears; 
and beyond this degree I have never 
known any fweat arife. When by any 
difeafe the heat is as high as no, or 1 12 
(which is very rare), then all attempts 
to procure fweat, by raifing it ftill higher, 
will prove abortive ; and the only pro- 
bability we have of fucceeding, is by re- 
ducing it. 

It will fometimcs happen (which feems 
not a little ftrange), that when you have 
brought your patient to what you reckon 
a proper degree of heat for fweating (for 
inftance 106), and have kept him fo for 
a confiderable time, expefting it in vain ; 
if you augment this heat a few degrees^ 
farther, and continue it for half ifin hour 

6 or 
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pr;an hour, and then reduce it again near 
to the degree of 106, at which you ex- 
pe^ed it before^ the fweat (hall come . 
out very eafily. Is this owing to the 
removing any obftrudlion by the increafed . 

f 

beat, • or to fome other caufe ? 

From thefe obfervatiohs I think it is 
poffible to deduce a theory of Sweating, 
which may eftablifli that practice upon 
more certain principles than have hitherto 
been -laid down. Yet, even proceeding 
upon thefe principles, we (hall not al- 
ways have it in our power to procure a 
fw.eat when we defire it ; fo very difE- 
cult it is to fix any certain data to direfl: . 
us concerning the operation of medicines ; 
and if we find it often difficult, upon any 
of the principles yet eftablifhed, to make 
fome people fweat, it is perhaps ftill 
more fo to afcertain in what cafes it will 
be attended with advantage or disadvan- 
tage. 

The following corollaries, drawn from 
experiments and obfervation, may per- 
haps throw fome light upon this fubjedt. 
- Coi- 
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Corollary i. When the velocity 
of the blood is too great/ and its mo-* 
mentum too little in proportion, fweating 
will generally increafe the velocity, and 
diminish the momentum. 

Corollary 2. When the velocity 
of the hlood is too little, and its mo- 
mentum too great in proportion, fwcat-* 
ing will generally diminish the velocity, 
and increafe the momentum. 

Corollary 3. When the velocity 
and momentum of the blood are both 
too great, fweating will weaken bothj 
but if it is continued long enough to ex^ 
hauft the natural ftrength, it will then 
again increafe the velocity, but not the 
momentum *. 

From thefe corollaries we may form a 
fort of general plan when fweating is 
ufeful, and when not. Laying it down, 
therefore, as a poftulatum, that the 
ilrcngth of nature depends more upon 
the momentum than upon the velocity 

* SeeExtierknentlll. tts alfoDr. HomehMedicH 
-Fads and Experiments, p. 220, Experiment V. 

of 
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of the blood, whenever we find a Tweat 
increftfiflg its velocity, and diminifliing its 
momentum, wc are furc that it is weaken- 
ing the patient, and therefore muii en- 
deavour to flop it. Again, when we 
find a fweat increaiing the momentum, 
and diminifhjng the velocity, of the 
blood, we may be fure that it is then emp- 
tying the over-loaded veflels, or opening 
forae obftruftions, and, in one of thefc 
ways, adding to the natural itrength. 
Farther, when wc find a fweat diminifli- 
ing the velocity and momentum of the 
blood> when they arc both too greats 
we have rcafon to believe it is then car- 
rying off feme morbific matter, which 
tvas the caulc of this augmentation ; and 
may therefore go on with the fweat al- 
mofl as long as we find the momentum 
and velocity diminish in an equal propor- 
tion to each other : for we may be af- 
lored that, while they do this, nature ie 
never weak, as very few, if any, in- 
ftanccs ever happen, where great weaknefs 
iinot attended with a very quick pulle. 

P But 
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But though thefe obferrations may 
ferve as fo many rules when to continue 
a fweat already begun, they afford us but 
very little light in determining thofc cafes 
in which we ought to order it, or to re- 
frain from it. Nor, indeed, is this an 
cafy matter; for every pradlltioner who 
is a careful obferver of nature, and who 
prefcribes with deliberation and judg- 
ment, will fometimcs meet with cafes 
where he thinks he has the greateft rea- 
fon to expedt fuccefs from a fweat, and 

Lyet it fliall do harm ; and others where 
he has been very much afraid of it, and 
doubtful whether he 0iould order it, and 
yet it has had very happy effefts. But 
doubts and diificulties will always attend 
the praftice of every fcience, which has 
not for its bafis fonie fixed and unalter- 
able rules. 
There are fome cafes which abfolutely 
require fweating, and never terminate 
happily without it ; fuch as the hot fit 
of an intermitting fever, the various dlf- 
crders that happen by a ftoppage of the 
L : 
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pcrfpiration, &c. There are others again 
which are generaUy, though not always, 
the better for it; fuch as inflammatory 
feyers, rheumatifms, dropfies, &c. And 
there are a third fort where it certainly 
does mifchief: thefe are low, nervous, 
and putrid fevers, hyfteric and hypo- 
chondriac diftempers, and all cafes where 
there is a great depreflion of fpirits, arif- 
ing from weaknefs or depletion, or a 
fixed melancholy temper of mind. 

Upon the whole, if we obferve dili- 
gently, we lliall find, that the evacua-* 
tions by bleeding and fweating are fo very 
fimilar in their effefts, that wherever the 
former is improper, the latter, if not 
very cautioully managed, will be impro- 
per alfo. But as hleeding is a quick 
operation, and we cannot eafily afcertain 
Its effefts till the operation be over, we 
may often be deceived by it : whereas 
fweating proceeds by (low degrees j and if 
it is like to do mifchief, that mifchief 
may eafily he flopped, by putting an 
6nd to tjif fweat before it has gone too 
'-"■ P 2 far. 
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far. Every prudent phyficjan, therefore, 
when he has ordered his patient to be 
fweated, and is not perfectly clear that 
it will at leaft be fafe, ought to fit by 
him, or at lead to vifit him very fre- 
quently, and endeavour to difcover, from 
I the alteration it makes in the momentum 

and velocity of his blood, whether it 
ihould be continued i for if he neglects 
to do fo, the foundation of nature may 
l be fapped before he is aware, and the 

I ftrength fo much exhaufted, that no ef- 

^H fort {hall ever be able to recover it. 

^H In bleeding very young children with 

^B leeches, the fame thing ihould be prac- 

^H tifed ; for I have feen fome inftanccs 

^H where the blood lofl in this way, how- 

^^k ever trifling we may think it, has brought 

^^^^^H on a furpriiing languor and weaknefs. 

^^^^^1 But though both bleeding and fweat- 

^^^^^H_ ing occafion a very great proftration of 

^^^^^BS flrength when they are carried too far, 

^^^^^' yet that occafioned by the latter is often 

^^P greater or lefs, according to the attend- 

^^^^^ ing circumflances. Thus if a patient be 
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well Aipported by ftrong broths and ge*- 
nerous wine, he may fweat a great while, 
cten profufely, and yet his ftrength will 
not fufFer very remarkably. If he is only 
fupplied with water-gruel, whfey, or any 
other weak diluting liquid, it will fufFer 
very much : but if he is not fupplied 
with any thing either to eat or drink, and A 
profufe fweat be long c;ontinued upon him, 
he will fufFer infinitely more than in any 
6f the former ; becaufe here not only the 
finer parts of the blood are drained away, 
and nothing taken to fupply their place, 
but alfo a part pf the fat melted down 
and evacuated along with them. And 
how niuch a proper quintity of fat con- 
duced t6 the flrength of animals, every 
day's. fcxperience teaches us; as the fame 
horfe which, when fat and plump, is able 
to carry d gfeat load, when r?duced to 
leannifs (hall, perhaps, not be able to 
bear above one half of it; 

I fhall only obfervd farther, that froth 
Experiments VIII. and IX. it appears, 

P 3 that 
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that pycry endeavour to raif<?, or af leaft 
to continue a f\yeat for any length of 
ti.-nc, by dry fplid medicines, fuch a§ 
bolufesy powders, Sec. feems at bell ufe-> 
lefs and unavailing; for in fpveral at- 
tempts I have made upon myfelf and other 
people in this manner, I could ncyer fuc*? 
geed without the help of plentiful dilu^ 
tion : nor do I believe it poffible to fuc-? 
ceed without itj^ unlefs the patient be 
expofcd to a degree of heat ftrong enough, 
to melt down fome of his fat, I have 
alio made fcveral attempts to difcover 
whether plentiful dilution, joined with; 
dry medicines called fudorific, had any 
advantage over plentiful dilution ufed 
alone : but the refult of thefc attempts 
has not yet fully enabled me to determine 
this matter. 

To what has been already faid, I fhall 
only add three cafes, which fervc to prove 
the corollaries which I have drawn from 
the above-mentioned experiments. 

CASE 
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CASE I. 



::;Gftober 9th, 1765. A gentleman of a 
thin habit of body, aged about twenty, 
complained of coftivenefs, very fevere 
gripes, an obtufe pain in the back part 
of his head, attended with great dullnefs 
and dejcdlion of fpirits. His pulfe beat 
87 times in a minute, and was very weak 
and comprefllble. He was then ordered 
a vomit, which operated very well.— 
loth. Symptoms much the fame as yef- 
terday, the coftivencfs ftill remaining, 
for which he had a clyfter in the even- 
ing ; but as this did not operate, a le- 
nient purging ptifan was given at night. 
— nth. The ptifan had operated very 
feverely, and continued to do fo. In the 
evening he took another vomit; pulfe 
JOG. — 12th. The purging ftill continued 
—tongue brown and dry— /tin hot and 
rough — head very confufed — pulfe 104. 
An aftringent mixture, with confed, 
japon. was ordered. — 13th. In the after- 
noon purging flopped, tha other fymp- 
toms 
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toms as before. A camphorated julcp 
was ordered, and a carter bolus in the 
evening. — 14th. Purging returned, pulfe 
J 09 — white decoition ordered for his 
common drink. — 15th. Tongue dry and 
blacicilh — teeth very foul — flcin exceed- 
ing hot and rough. A mixture with tart. 
emet. was given, which vomited him a 
little. — i6th. Pulfe ilo: the white de- 
coftion Was continued, and in the even- 
ing a blifter applied to the neck. — 17th. 
Pulfe 123 — very weak — 'purging quite 
gone. He flcpt pretty much, and began 
to be infenfible. — 18th. A blifter WaS 
applied to each ancle, and the folution 
with the emetic tartar repeated, but with- 
out any vifiblc effeft. Pulfe now 129.-^ 
19th. In the morning he became exceed- 
ing weak — pulfe 136. A mufk julep and 
claret were ordered to be given frequently. 
At twelve o'clock, a blanket wrung out 
of warm water was ordered to be wrapped 
round his body. Soon after this he fell 
into a fweat ; his pulfe became more fre- 
quent i and at one o'clock it was fo . 
quick, 
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quick, that it was impoffible to count 
it. He died about half aa hour after two. 



CASE II. 



A middle-aged man, of a ftrong con- 
ftitution, was attacked with a violent fit 
of (hivering, pain in the fmall of his back, 
loins, and head, with a full, ftrong, flow 
pulfe, which beat only about 52 in a mi- 
nute. He was ordered to be blooded; 
but it being late at night, he would not 
confent to it till next morning, left his 
arm fhould bleed in the night. He was 
tlien ordered fome warm wine whey, of 
which he drank very liberally till a fweat 
began to appear ; when his pulfe had 
rifen to 84, but was much more foft and 
comprefiible than before. After it had 
continued about an hour,, the pulfe was 
reduced to 75, which he faid was nearly 
what it ufed to beat when he was in per- 
fect health. From this I was induced to 
tliink, that the fweat would be fufficient 
to cure him without bleeding, and there- 
fore 
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fore left him with diredlions, that a gen- 
tle moifturc only fliould be kept on hrs 
fkin till I faw him again. I then went 
homey and returned the next day about 
eleven o'clock : his pulfe was then at 
70» and all his complaints much abated. 
He now wanted to be blooded ; but upon 
giving him the reafons why I thought it 
unneceffary, he agreed to them, kept the 
houfe all that day, and the following was 
perfcaiy well, and went out as ufual. 

CASE in. 

A lady of a very delicate conftitution 
had been confined to her room feveral 
days. She complained of great thirft, 
pain in her back, loins, and head : her 
pulfe was full, hard, and frequent, beat- 
ing about 97 times in a minute. Bleed- 
ing was propofed ; but (he had fo great 
an antipathy to it, that fhe declared fhc 
would rather rifque her life than fubmrt 
to it. Sweating by warm liquids was 
not judged fafe, as it would have greatJy 

aug- 
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augmented both the velocity and momcn^ 
tiun of her blood, which were already 
too high, before it could have appeared. 
A blanket wrung out of warm water was 
therefore wrapped round her legs and 
thighs, and fome tepid milk and water 
given her to drink ; after which (he fell 
into a fweat, her pulie then beating 104, 
though it foon began to decreafe. She 
was ordered to be kept in a gentle fweat 
all night, and the next morning her pulfc 
was /alien to 79 or 8p. The fweat was 
urged a little iironger in the forenoon, 
and at one o'clock her pulfe was at 70. 
It was then judged proper to defift from 
pufliing the evacuation any farther, left 
it fhould reduce her too much. She re- 
covered but very flowly, as is often the 
cafe with people who are exceeding de- 
licate. 
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